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NEWALL’S PATENT LIGHTNING CONDUCTORS. — 


Experience, accumulated since the time of Benjamin Franklin; proves conclusively that a Conductor made 
of Copper, of adequate size, is the best of all appliances for the protection of every deseription of Building from the 
| destructive effects of Lightning. 


NEWALL & C0.'8 PATENT GOPPER-ROPE -LIGHTNNGCONDUCTON, 


As applied to all kinds of Buildings and Shippimg in all parts of the world with auvarying success, is the 


most reliable, most effective, and cheapest conductor offered to the public. 
It is simple in its application, no insulators being required ; and it costs only ONE SHELLING per foot for the standard 


size, which is safe in any storm: 
SOLE PATENTEES.OF UNTWISTEO WIRE ROPE, 


Manufacturers of Iron and Steel Ropes ‘for Colliery and Railway Purposes. Rigging 
Ropes, Guide Ropes, 
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R. S. NEWALL & Co., LONDON, 130, STRAND, W.C." 


LIVERPOOL, 36, Waterloo Road; GLASGOW, 63, Anderston Quay ; MANURADEORY, 
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J OHNSON & PHILLIPS, 


16, Court, Vicromra Roan, 


Broap Sr., TELEGRAPH ENGINEERS, CHARLTON, 
LONDON, E.C. ELECTRICIANS, AND CONTRACTORS, 


(Sir C. Wheatstone’s Patents) 
Offices and Works” EUSTON ROAD, LON DON, N Ww. 


TELEGRAPH AND. CONTRACTORS. 


| WHEATSTONE’s. A B.C Instruments, ‘est Roman Printer for use with sane. Electric 
Clocks: Magneto Electric Counters, Exploders, and Bell Puil Public Buildings, Mines, &c, . Wheat- 
stone's Automatic Instruments (duplex). Polarised Translating Morse, and ‘Kinds of and 
Instruments. 
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COHRISTMAS NOVELTIES. 


“The only Novelties in the market this seasou are specialities produced by. the Scientific Toy 
and General Novelty Company, and they are so startling, so original, and so wonderful, 
that each one will create a perfect furore, not only in the family circle, but the scientific world also, 


The four following novelties for this season will be ready for delivery on December 1st :— 


The “CORPSE CANDLE” or “ SEPULCHRAL LIGHT.” Price 1/6, post free 2/8. 


- ‘Fits on any gas burner ; automatic action ; instant and horrible effect ; turns all living persons into skeletons, and bleaches 
the brightest colours, causing one ghastly hue to pervade the entire room, where a moment before all was life and gaiety. 


CLEOPATRA FIERY PELTS. Price 1/-. 


| These pelts are blown from a tube specially made for the purpose, which can bé carried inthe pocket. The Pelts are 
 Agnited as they are blown from the tube, and the effect is gorgeous as they fly through the air, Nests of scorpions, coloured 
hg 


hts.shells, and fountains of fire startle all beholders, yet no one knows from whence they come. The intelligent police- 
man will be perfectly powerless, and will invariably take up the wrong party. 
| Collapsible Combustion Blowpipe. :Price 1/4 post free 1/3. SF 
Thesz Pelts cannot be sent by post, but they can be ordered through any Stationer, Optician, or Toy Dealer: -. . | 


ELECTRIC GRANULES, or PRISMATIC VITAL GERMS. Price 1/-, post free 1/2. 


This marvellous composition will astonish the world of stience. A few grains of powder are sprinkled in a basin of water, 94 7 

and instantly ‘they start into life, millions of tiny tendrils or roots then shoot out in all directions, and the fairy vegeta tion 
‘treated glistens with every colour of the rainbow. A tiny glass wand is dipped in another chemical and the surface of the 
‘water touched, when instantly the entire vegetation springs away in all directions, and clings to the side of the basin as if 
in terror of the mysterious wand, and nothing will induce it to return while the wand remains near the surface. 


THE GALVANAPHONE or ELECTRIC SONGSTER. Price 10/6. 


This wonderful instrument will startle the scientists, for we have accomplished that which all others have hitherto fa iled to 

do. “We scorn to call this a telephone, as the name would cause it to be classed with those amusing and harmless instru ments. 

The *“GALVANAPHONE” is about the size of the mouthpiece of a Beli Telephone, and a song can be sung throu gh the 

tranemitter either: one hundred yards or one hundred miles away, and the ‘‘GALVANAPHONE ” will repeat the song so loud! 

“at conversation’ cannot be carried on in the room. This astounding effect is produced with the greatest ease, à nd 

undoubtedly become the telephone of the future. Part songs or glees sound equally well, and the effect is most com ical to 

hear several voices coming through one mouthpiece. é apparatus consists of Galvanaphone, transmitter, powerful 
battery, and connecting line wire. 


Our new chromo-litho Catalogue, 60 pages of illustrations, contains 300 conjuring tricks » also all the Chemical, 
Magical, Pyrotechnical, and Diabolical Novelties we manufacture. - | | 


TER TRADE SUPPLIED. 


The Scientific Toy and General Novelty Company, 
$2a, COW CROSS STREET, LONDON, E.C.. 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 

and Colonial Patent Agents, give prompt personal attention 

to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. | 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 
ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hote:s 
warehouses, &c., &c. Lightning Conductors. All kinds of Electri 
Mining Apparatus. H. and H, S. drawattention to their Bells, & 
especially adapted for mines. Models made. Experiments carri 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


TYER & COMPANT 


Respectfully invite the attention of Railway Directors, Managers, 
e es y to their new system tent 1 in con- 
junchon with Messrs. SAxBY & FARMER), inspected Mi Le roved 
Captain TYLER, on behalf of the Board of Trade. By the use 

of this appliance, a sign who receives a telegraphic indication 
of a line blocked from the pen in advance, cannot possibly 
ve a contrary signal upon the outside semaphore to the engine- 


ver. 

‘ Such is the latest development of railway signalling, which is 
worthy of careful attention constituting, as it does, a marked 
advance upon the ordinary block system.” Times. 


Office and Works—4, OLD STREET, GOSWELL Roap, LONDON. 


THE MICROPHONE. 


VERY USEFUL AND EMINENTLY SENSITIVE 
INSTRUMENT, 7s. 6d. nett cash, with 5, 10, or 20 
per cent off, according to the value of the order. 


SOLE AGENT : 


F. A, SASSERATH, 
BERLIN, S. W., KOEPNICKERSTR, 80/81. 


TELEGRAPH CONTRACTORS (Home or 


Foreign) can be supplied with every description of Cabinet 
Work, at WM. M. FOXCROFT’S TELGRAPH CASE MANU- 
FACTORY, 54, Compton STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse Boards, 
and Bell Cases always in Stock. Teak Cases for Station Clocks 
made to order. Micrephone Boards of any pattern. Tenders given. 


| 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established So | 


«+ ears) continue to obtain Patents for Inventions, P. et, 
eo special advice, gratis or by post. 166, Fleet Street, 
ndon. 


THE MICROPHONE.. 


PROF. HUGHES’ FORM, 4s. 
Ditto with BATTERY & RECEIVER (Parts) COMPLETE, 20s. 
smignyeed Transmitter with mercury contact, by the use of which 
speech is rendered audible at a distance of several feet from the 
receiver. 75, 


ALFRED CHIDDEY, 


ELECTRICAL ENGINEER, 
ST. JOHN’S ROAD, BRISTOL. 


ELECTRIC LIGHTING. 


THE BRITISH ELECTRIC LIGHT COMPANY, 


LIMITED, 


— Licencees for the original Gramme Machines, for 

Electric Lighting in the United Kingdom, are prepared 
to ENTERTAIN APPLICATIONS and CONTRACT for 
the LIGHTING by ELECTRICITY of STREETS, Pro- 
menades, Railway Stations, Public Buildings, Markets, Mills, 
Factories, Clubs, Theatres, Shops, Mines, Ships, &c.—Apply 
to the Chief Office of the Company, Broadway Chambers, 
Westminster, or the Branch Office, Liverpool, London, and 


Globe Chambers, Liverpool.—W. WILLS, Secretary pro tem. 


BDUCA TIONAL. 


A PROFESSOR OF THE ECOLE DES 
. ARTS-ET-METIERS, living in one of the healthiest parts 


of Paris, near the Gobelins, is desirous of receiving into his familya | 


few Young Gentlemen wishing to complete their Education. T 


French, German, Book-keeping, Calligraphy, Piano, etc.—Address, 


F, Mousson, 62, Avenue des Gobelins. 


GEOLOGY.—In the Preface to the Student's 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., 
he says :—‘“‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or fi 
he will do well to obtain a no en collection of specimens, 
such as may be procured from Mr. TENNANT (x49, Strand), 
Teacher of Mineralogy gag Se College, London,’ These Col- 
e fo i 


? 


lections are supplied on t lowing terms in plain Mahogany 
Cabinets :— 

100 Specimens, in Cabinet, with 3 Trays............ 

200 in Cabinet, with 5 Trays 

300 Specimens, in Cabinet, with 9 Drawers......... 10 10 © 

400 Specimens, in Cabinet, with 13 Drawers ...... 21 © o 


More extensive Collections at 50 to 5,000 Guineas each. 
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Handsomely bound in cloth, gilt, Vols. I., IL., III., IV., and V. Price ros. 6d. each, ‘Nearly all the back numbers may be had 
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DESIGN AND WORK: 


AN ILLUSTRATED JOURNAL OF INVENTIONS 
MANUFACTURES, SCIENCE & ART. 


Office : 41, Tavistock St., Covent Garden, London, W.C, 


This Journal is devoted to the Advancement of the 
Exact Sciences, to 


CHEMISTRY in the Class and the Laboratory, 
To the Use of | 


TOOLS in the WORKSHOPS of AMATEUR and 


PROFESSIONAL WORKERS ; 

AND MACHINERY OF EVERY DESCRIPTION. 
The Progress of Electro-Metallurgy ; 
THE MICROSCOPE AND ITS ACCESSORIES ; 
THE LATHE and its Uses; 
AMATEUR WATCH & CLOCK REPAIRING. 
Physical Science in General, 

With PHOTOGRAPHY, TELEPHONY, and PHONOGRAPHY, 


The Organ, Violin, Harmonium, and other 
Musical Instruments. 


British and Foreign Inventions, Science and Art. 
Electricity and Electrical Apparatus, 
ASTRONOMY AND ASTRONOMICAL INSTRUMENTS, 
Intercommunication between Readers on all Subjects of 
Genuine Interest, &c., 

Weekly, 2d.; by post, 2td. Monthly parts, od., and by 
post, 1s. Quarterly subscription, post free, 2s. od. 


THE BIRKBECK BUILDING SOCIETY'S ANNUAL 
RECEIPTS EXCEED FOUR MILLIONS. 


HOW TO PURCHASE A HOUSE FOR TWO 
| -GUINEAS PER MONTH, 


With Immediate’ Possession and no Rent to pay.—Apply-at the 
Office of the BIRKBECK BUILDING SOCIETY, 29 & 30, Sou pton 
Buildings, Chancery Lane. 


HOW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, 


With Immediate Possession, either for Building or Gardening pur- 
—Apply at the Office of the BIRKBECK FREEHOLD LAND 
IETY, 29 and 30, Southampton Buildings, Chancery Lane. 


HOW TO INVEST YOUR MONEY WITH 
| SAFETY. 


Apply at the Office of the BIRKBECK BANK, 29 & 30, Southampton 
Buildings, Chancery Lane. Deposits received at varying rates of 
interest for stated periods, or repayable on demand. 

Current Accounts opened with Persons properly introduced, and 
Interest allowed off the minimum monthly balances. English and 
Foreign Stocks and Shares purchased and sold, and Advances made 


Office hours from 10 to 4; except on Saturdays, when the Bank 

closes at 2 o’clock. On Mondays the Bank is open until 9 o'clock 

in the Evening. 

A Pamphiet, with full particulars, may be had on application, 


FRANCIS RAVENSCROFT, Manager. 


‘SCIENTIFIC INSTRUMENT MANUFACTURERS 


11 & 12, BEAK Street, REGENT STREET, W, 


Byrne's PATENT COMPOUND PLATE PNEUMATIC BATTERY for 
Cautery and general purposes. 

Epmunps’ Pnonoscopz, for making Vocal Vibrations visible in 
Vacuum Tube, 

Lapp’s IMPROVED  SELF-CHARGING 
MACHINE, with 4 to 12 plates. 


Illustrated Catalogue, Sixpence. 


HozTz ELECTRICAL 


Le Numéro: 50 centimes. 


LElectricite Revue Scientifique 


Illustree. 


Paraissant le 5 et le 20 de chaque mois, 


BEAUX-ARTS—INDUSTRIE—MEDECINE— 
ART MILITAIRE MARINE. 


Abonnements : Paris et Déparements, 12 fr.; Etranger, 
le port en sus. 


Administration et Rédaction : 16, Rue du Croissant, 
Paris, 


ELECTRICAL & SCIENTIFIC APPARATUS. 


New Electric Lamp, 21s. ; with Parabolic Reflector, 30s. Automatic 
Switch Boards with Bells and Batteries, 50s. the pair. Induction 
Coils and Electric Machines are specialities. Electric Bells, very 
best, 8s. 6d. Fire and Thief Alarms. Microphones, 1s. 6d. 
38, 6d.,etc. Special Battery, rs. 6d. per cell. 


Telephone Magnets, Wires, Carbons, and all Materials. Cata- 


logues, one stamp. 
Any Apparatus made to sketch. 


DALE & CRAMPTON, Electricians, 
4, LITTLE BRITAIN, LONDON, E.C. 


MICROPHONES, 


AS DEVISED BY PROFESSOR HUGHES, from 4s. to 21s. 


TAYLOR, 


OPTICIAN and Manufacturer of Optical and Scientific Instru- 
ments, Mechanical Toys, Model Engines, Steam Boats, Electric 
Machines, Magnets, Microscopes, Telescopes, Thermometers, Baro- 
meters, Spectacles,  IMPROVED ELECTRIC BELLS, for 
Mansions, Hotels, Warehouses, Offices, and Private Houses. 
Also the Invalid’s Bell, &c. ; Covered Wire for Ditto. Second- 
hand Instruments bought or taken in exchange. Goods forwarded 
securely packed on receipt of P.O. Order or Stamps. 


22, Moorgate St., Station Buildings, London, E.C. 


THE AMERICAN NICKEL COMPANY: 


— 


41, QUEEN VICTORIA STREET, LONDON, E.C, 


NICKEL PLATING SOLUTIONS. 


PURE NICKEL ANODES. 


Finest American Polishing Lathes, 
Material and Chemicals. 


STEAM ENGINES AND COMPLETE OUTFITS. 


The DYNAMO-ELECTRIC MACHINE, for 
depositing Nickel, Silver, Gold, Copper, &c. 


_ Pure deposits of Nickel guaranteed, and the most practical 
instructions to purchasers of outfit. 
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INVIN 
HIGH SPHEHD EN CINE, 


PARTICULARLY ADAPTED FOR DRIVING 


O-ELECTRIC MACHINES 


400 to 500 Revolutions a Minute. 


CHEAP, SIMPLE, AND ECONOMICAL. 


FOR FULL PARTICULARS APPLY TO 


JOHN & HENRY GWYNNE, 


ENGINEERS, 
89, Cannon Street; and Hammersmith Ironworks, London. 


THE SCIOPTICON. 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 
8 or 10 feet disc. | 

Tue Sciopricon was the first of these lanterns introduced, and still holds its place as the best 
among a host of imitations. | 

The principle of the light is two parallel flames placed edgewise to the condenser. 

Always ready—a few seconds only required to put in operation. 

The Improved Sciopticon is the only Lantern in the market constructed on scientific 
principles. It is arranged so that the whole of the light from the condensers passes through the 
front lenses, the focussing being done with the slide, thus giving a greatly increased light on the 
screen and much better definition. Price £6 6s. 


Catalogue of Sciopticons and Appliances. 


SCIOPTICON MANUAL OF INSTRUCTIONS AND EXPERIMENTS, 18 Stamps. 
Fourth Edition in the Press. 


WOODBURY LANTERN. SLIDES. 


Superior to all other photographic slides, being permanent pigment photographs, and printed in 
transparent colours, every gradation of shadow is brought out on the screen, ‘Their warm tone also 
contrasts most favourably with the cold photographic colour. — 


THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New 
Dry Process, Chemicals are left at home, and the Sensitive Plates developed 
at leisure. No previous knowledge necessary. 

No. 1. For Pictures 44 x 34, with lens stand and can  ...  35/- 
No. 2. For Stereoscopes or Cabinets » eae 50/- 
No. 3. For Pictures, 7 x 5 os waa 50/- 
Well adapted for use of Engineers, &c., for taking photographs of machinery 
or progress of works.. Manual of Instruction (with Photo) seven stamps. 


SOIOPTICON: GO. 
157, GREAT PORTLAND STREET, LONDON, W: 
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THE TELEPHONE COMPANY (LIMITED). 


36, Coleman Street, London, E.C. 
SOLE PROPRIETORS OF BELL’S AND OTHER PATENTS. 


Telephones and all necessary instruments supplied for domestic or business purposes, on sale or rental. 


Estimates can be obtained for fitting up telephonic communication in Mines, Factories, Workshops, or 
Private Dwellings ; also for lines of wire communicating between Light-houses and the shore, 
Shipping Offices and Vessels in Port. 


Noblemen’s Mansions and their Lodges, Stables or Game Keepers residences, &c., &c. 


AGENTS WANTED. A LIBERAL DISCOUNT ALLOWED TO THE TRADE. 


Proceedings will be taken against all persons selling or using any Telephones or otherwise infringing 
the Company's Patent. 


Applications for Price Lists or further information to be made to the Manager: 


ELLIOTT BROTHERS, 


449, STRAND, 
Manufactory —101 & 102, ST. MARTIN’S LANE, W.C. 


MAKERS OF ALL KINDS OF 
Electrical Test, Mathematical, Physical, and other 


| SCIENTIFIC INSTRUMENTS. 
M. THEILER & SONS; 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, NW. 


MANUFACTORY—ALWYNE LANE, N. 


Spegialties:—Patent Polarized Relays for Cable and Land-line Working. 
Submarine Recorders and Keys. Improved Morses, Type, and ABC 
Instruments. Electro-Motors, Rheostats. 


DYNAMO-ELECTRIC MACHINES and ELECTRIC LIGHTS made to Order. 


INVENTIONS CARRIED Our. ESTIMATES FREE. 


PETER BROTHERHOOD, 


ENGINEER, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION. 


PATENT 3-CYLINDER ENGINES 


AS USED BY 


» Siemens, Gramme, and Wilde, 


FOR DRIVING 
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THE GAS COMPANIES AND THE 
ELECTRIC LIGHT. 


NOTHING could be said more seriously for the injury 
of gas property than some of the remarks which 
have been made by the companies themselves. 
We must wait to see what Mr. Edison is ready to 
do before we can predict the turn of affairs which 
will happen. What Mr. Edison is said to have 
accomplished has fairly taken those who know 
something of this matter by surprise. Inventors 
are, as a rule, very cautious men, and it is an 
unusual thing for an inventor, who is on the 
threshold of a grand discovery, to exclaim, “Eureka” 
until he is prepared to publish the whole affair. 

As Mr. Edison has not filed his complete specifi- 
cation, we may be sure he has not yet matured 
his plans. Other workers are in the field, and whilst 
some of them, by a vague statement, may, in their 
specifications, anticipate some of Mr. Edison’s ideas, 
the fact that the invention was so overtly put 
forward as a secret may seriously jeopardise his 
position legally, should any subsequent specification 
be filed closely treading on his heels. 


We would remind our readers of the celebrated 


case of Ransome versus Howard, where one of the 
parties filed, as is usually done, a specification for 
aninvention. The other, before the six months had 
expired, filed a complete specification, and took out 
Letters Patent for what was held to be the same 
thing. The case was ultimately carried to the 
House of Lords, and although it may seem very 
hard against the party who was the first in the 
field, the ruling was against him, the decision 
being, that the provisional protection was intended 
to safeguard an inventor as against his own work- 
people, and did not apply to the outside public. 
This should at any rate make inventors very 
cautious, for if an individual re-discovered Edison’s 
secret even now, and filed his complete specifica- 
tion, Edison would find himself bowled out entirely. 

During the past two months the road to the English 
Patent Office has been kept warm, not by Mr. 
Edison's footfalls, but by many eager and enter- 
prising spirits, some of whom may outstrip: him in 
success before his plans come on the scene at all. 

Whatever may be the issue of what is now pro- 
posed and being tried, we may be sure that the 
electric light will be sooner or later a stimulating 
competitor to the gas companies. 


‘ 


Under the circumstances we consider the gas 
companies are not acting very wisely. At one 
meeting it was said that gas could be so reduced 
in price to the consumer as to disbar the hope of 
the electricians. Now, are the companies best con- 
sulting their own interest in waiting for the new 
light to be pronounced upon before they take 
action? Let our corporations and municipal autho- 
rities erect the plant for the electric light, and it 
will be too late for the gas companies to raise their 
voice on the diminished cost to the consumer, for 
the electric light, when the plant is brought together, 
will be so cheap compared with gas that the Com- 
panies, with their 2s. 6d. per 1,000 cubic feet, would 
be nowhere. 

With regard to lighting streets, it has been said 
that the diminished revenue on this score to the 
companies would only affect that revenue by one 
per cent. This is manifestly an exaggeration 
it is probably a much mére important item of, 
revenue. Railway stations could be most economi- 
cally fitted up with the electric light. Factories 
and large buildings are just the places where the 
new light can to the very best advantage be em- 
ployed ; so that the only field at present apparently 
secure to the companies are the “ side streets” 
and private houses. 

We must, however, deal fairly with the gas com- 
panies, and if they consent to do for us what the 
electric light may fail to do, or at any rate as 
cheaply as is done with gas, are we justified in 
withholding from them a suitable compensation ? 
We can hardly believe the companies would adopt 
such a short-sighted’ policy as ‘‘to take it out” of 
their private consumers. 

That the matter is an unpleasant one for the 
companies there can be no doubt, and if it is a 
fact that the investments in this country are 
£130,000,000 in gas shares and stocks, we hope that 
the change will be transitional, even if it is to he ex- 


. tensively adopted. 


For the sake of success in electric lighting we 
hope that the gas companies will not be allowed to 
tamper with their rival, for such a result would be 
to strengthen their monopoly, which, as far as gas 


itself is concerned, gives the gas companies what 


they like, and their customers what they can get. 
Any attempt on the part of the gas companies 
to obtain Parliamentary powers over a rival system 
of lighting must be strongly oppôsed. We are 
glad to see that many members of the House of 
Commons have spoken freely on the electric light ; 
We have, therefore, no fear that the Gas Companies 
will persuade our Legislation that the new method 
of lighting will be best carried out in their hands 
or that they will have any business with the light 
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at all, unless it be for lighting up their workshops. 
There are, indeed, signs that the companies recognise 
the hopelessness of attempting to monopolise 
the electric light, and are confining themselves to 
developing the capabilities of gas. 


THE SOURCE OF SOUND IN THE 
TELEPHONE. 


An EXPERIMENTAL INVESTIGATION BY AID OF THE 
MICROPHONE. 


By Pror. D. E. HUGHES.* 


(Continued from page 455.) 
PENDULUM EXPERIMENTS.—In order to verify the 
_ preceding experiments on a different system of 
_. observation, by means of which the attractions and 
repulsions could be rendered visible and the force 
estimated by its mechanical movement, the fol- 
lowing instrument was constructed : 


wire, the coil being brought within + inch of it, the 
key being opened and closed synchronously with 
swing of pendulum so as to sustain and increase its 
swing, gave but feeble results, the maximum 
swing being but } inch. Iron bar introduced 
into coil improved it, giving + inch swing. 
Magnet in coil gave strong effects, but in order to 
measure its full effect it was necessary to remove 
the coil to 2 inches distance, yet even here the 
effect was remarkable, giving full 2 inches swing. 
Each closing of the circuit was marked by a strong 
action on the rod ; and taking into consideration the 
increased distance of the coil, the effect was fully 
twenty times as strong with the induced magnetic 
field as with the simple coils alone. The magnet, 
when removed from the coil and placed at the back 
of the rod, the coil thus being on the opposite 
side, gave feeble results, the swing being but 
3 inch. If the magnets were placed at both 
ends, one in the coil and the other at the back of 
the rod, the swing was but 1 inch; the rod had 
an unstable movement as it fell under the influence 
of one or the other magnet. The swing was at 
its maximum when both magnets were placed in 


Fic. 2. 


A A. Wooden stand for sustaining the pendulum 
wire. 

p. Thin copper wire, hair, or glass thread, to 
sustain the piece of iron, or “bob,” under observa- 
tion, and by the weight of the bob and its freedom 
of motion to serve as the rod of the pendulum. 

f. Iron, copper, or other metal bob under in- 
vestigation ; the degree of continued swing being 
the approximate and comparative measure of the 
are of action upon the bob from the coil, magnet, 

c. Coil in communication with the three Daniell’s 
elements. This could be shifted near or far at will 
by a slide. 

mm. Magnets, which could be used at will to 
induce a magnetic field. 

kK. Key for closing the circuit, giving at will pro- 
longed or momentary currents. By the introduc- 
tion of a hammer and anvil microphone, undulatory 
currents could be used; but as no difference was 
found except in the degree of force exerted, we will 
speak only of the maximum effect obtained in mak- 
ing and breaking circuit by the key. 

B. Battery. 

XXV.—A small rod of iron wire + inch long, 
4th inch in diameter, being affixed to pendulum 


Communicated by Pror. Hucues tothe 7elegraphic Fournal. 
We state this because the article has been copied in a mutilated 
form by a contemporary. 


the coil, the similar poles being together ; it then 
reached 24 inches. 

XXVI.—Horse-shoe magnet or contrary poles 
being introduced into the coils in place of the bar 
magnet, the iron rod at once placed itself at right 
angles, and on the passage of the current through the 
coils, would turn on its axis slightly as a galvano- 
meter. Notwithstanding this it commenced at once 
to swing, giving at its maximum I inch range. At 
first glance we should have supposed that the rod 
would simply have turned on its axis, but as the 
attraction is much stronger than the repulsion, we 
had here the differential results, of this action, and 
consequently this explains why we hear the sounds 
in a telephone whose magnets consists of two sepa- 
rate and opposing poles. 

XXVII.—Copper, zinc, silver, and all non- 
magnetic bodies attached to the pendulum in the 
place of the iron show feeble repulsion where iron 
shows strong attraction. The swing obtained from 
copper, &c., was very feeble, not being more than 
+ inch at the maximum, and that only when the 
coil was as near as possible. No effect whatever 
could be obtained by the coil alone, but the intro- 
duction of the magnet at once gave evidence of 
the repulsions. 

XXVIII—A coil of fine covered copper wire 
placed on the pendulum gave no repulsions as long 
as the circuit of this coil was open, but on joining 
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the wires so as to form a closed circuit in which the 
included currents could circulate, clear repulsions 
were obtained. 

(This proves that the movement obtained is due 
to the reaction of the induced currents upon the mag- 
netic field, and as these currents are in the contrary 
direction to the direct or primary currents, repul- 
sion instead of attraction takes place. This fully 
explains the reasons of repulsion in all the non- 
magnetic conductors, and also why we obtain 
sounds from such bodies.) R 

XXIX.—A coil of fine (covered) iron wire having 
replaced the copper coil, gave strong attractions, 
and but little difference could be observed when the 
circuit of the coil was closed or open, owing to the 
fact that the greatly increased swing necessitated 
the removal of the primary coil. In the case of the 
copper coil we had but one-eighth inch swing at 
the maximum, but with the iron coil 2 inches. (No 
doubt the induced current in the closed iron coil 
reacted upon the magnetic field tending to feeble re- 

ulsion, but the strong magnetic movement of the 
iron so overpowered it as to render it almost 
inappreciable.) 

X.—All non-conductors gave no evidence of 
movement simply from want of a conducting body 
in which the induced currents could circulate. 
With copper, zinc, &c., short momentary contacts 
were quite as effective as prolonged ones; but 
with iron a very marked difference was shown 
in favour of prolonged contacts, thus showing that 
the movement was not due to any instantaneous 
molecular changes, but simply to electro-magnetic 
attractions, as we have all long since understood. 

XXXI.—If we take two:small bars, one of tem- 
pered steel magnetised, and the other of soft iron, 
both being exactly the same size, and placed alter- 
nately on the pendulum, we find that the maximum 
of swing is obtained with the steel bar, it giving 
3 inches swing for 2 inches of soft iron. If ‘we 
place in the coil a bar of soft iron similar in size to 
the permanent magnet, we obtain but 1 inch spring. 
Knowing as we do, that iron possesses far greater 
power as regards electro-magnetic changes under 
a given force than steel, the superior results obtained 
by the use of a steel magnet, both in the coil and 
on the pendulum, can only be due to a greater 
change in the field of force, and not to electro- 
magnetic molecular change in the magnet itself. 


(To be continued. ) 


PRITCHETT’S IMPROVEMENTS IN 
TELEPHONES. 


THe Duat TELEPHONE.—Telephones as now nr 
rally used consist of the well-known cases held by 
the hand, and are applied to the ear and to the 
mouth for receiving and transmitting purposes. 
By a patent recently published, the disadvantage 
and uncertainty consequent upon shifting the 
instruments, or by using two separate instruments, 
is obviated. One form of instrument covered by 
the patent is shown by fig. 1. One end of a 
hinged and covered magnetised bar is fitted with a 
padded receiving ear-piece, and its other end is 
fitted with a transmitting mouth-piece. This in- 
strument is held by one hand, and is adjusted to the 


— 


ear and mouth by one motion, obviating any shift- 
ing or the necessity of having to use two tele- 
phones. 

Another great advantage is that this form of 
instrument leaves one hand free for writing or 
reporting as the message arrives at the ear, whilst 
at the moment after the user can transmit or ask 
for a repetition of a message or word by means 
of the mouth-piece. This form, the patentee, Mr. 
G. E. Pritchett, F.S.A., of Bishop’s Stortford, Herts., 
terms a dual telephone. 

THE TRIPLE TELEPHONE.—Another form (fig. 2) 
shows a nearly similar arrangement ina triple form. 
It has two ear-pieces for receiving, and one mouth- 
piece for transmitting purposes, and is held by the 
handles A shown in the figure. The ear-pieces in 
both figs. being padded, deaden external sounds, 
and make the instruments, which are light and 
handy, very useful. Both instruments can be 
folded up and placed in the pocket or in a small 
case, and connected and disconnected at will with 
circuits as required. 

Fig. 3 is a very handy form of instrument where 
it is desirable to have both hands free for writing, 
&c. It consists of a pair of bent magnetised and 
covered bars fitted with padded ear-pieces and ad- 
justed to the ears. These ear-pieces are secured to 
the ears by an elastic band passing under the chin 
and over the head. The wires are connected up in 
the usual way, and brought from any convenient 
ee or from a reel as may be desired, thus both 


ands of the person receiving are free, and he can 


report, write, and manipulate with other instru- 
ments at will. A tube is inserted above the disc 
for transmitting as required. It cannot fail to be 
seen how useful such instruments will be to gentle- 
men connected with the press or law courts ; 
whilst for transmitting purposes Nos. 1 and 2 are 
adapted for relay, as the operator can transmit as 
rapidly as he receives, it being only necessary to 
connect up the mouth-piece with the required cir- 
cuits by bringing the electric switch into use. 


Fig. 4 shows Mr. Pritchett’s method of capping 
existing telephone-cases so as to form them into 
multiple instruments. The caps are formed of any 
suitable material, and are attached to the top of the 
telephone. A clip at B is adjusted to fasten on toa 


coat collar, or a strap or button may be used to 
suspend the telephone. From the cap or caps a 
self-adjusting tube is carried up and adjusted by a 


: pee or otherwise to the ear; or the tube may also 


e carried on to the other ear, and secured by an 
elastic band, so as to bring both ears into use for 
receiving. A mouth-piece is also formed in the 
caps for transmitting purposes, as shown at c. 
Thus the hands of the persons using the telephones 
are entirely free for writing or manipulating, as 
before mentioned. One telephone takes the place 
of two or more if desired. | 

Fig. 5 shows: ordinary telephone cases, mounted 
on an adjusting stand, which can be placed on a 
table. Above the telephones a horizontal hollow 
bar is adjusted, provided with projecting pieces 
fitting down into the mouth of the telephones. 
From this bar several elastic tubes can be led off 
and handled, and used for receiving or transmitting 
purposes. For example, a number of reporters 
could, one and all, receive and note down 
“speeches” or “evidence” at the same moment, 
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Singing, music, &c., could be heard by many 
persons simultaneously. By the use of a valve or 
damper D in the hollow bar, one or more circuits 
can be brought into operation, both for receiving 
and transmitting purposes. Many serviceable uses 
can be made of this appliance. The remark applies 
equally to the other figures. The arrangements 
for padding the ear-pieces must not be lost sight of, 
as their use deadens general sounds, and much 
assists the receiver. hese pads are built up of 
layers of thin gutta percha and cloth. Compared 
with the telephones now in common use, the new 
models are certainly much more handy, and will 
greatly facilitate accuracy of delivery and speed 
in transmission. 


M. TROUVE’S NEW ELECTRO-MEDICAL 
APPARATUS.* 


M. TROUVÉ has recently brought before the Société 
de Physique two current-interrupters, answering 
the same purpose though based upon different 
principles. The first, on account of its great pre- 
cision, is intended more especially for physiological 
researches ; it gives at each second of time the 
number of intermissions to the one-hundredth of a 
second, nearly. 

The second, although not rivalling the former in 
precision, gives the number within about one- 
fifteenth of a second, which is more than sufficient 
for medical practice and is a result often sought 
after. 

We know how important it is in practice to be 
able to regulate at will the number of intermissions. 
Hitherto, in ordinary medical practice we have been 
content with apparatus furnished with a Neef 
trembler, by means of which it is possible to vary 
the number of intermissions within limits more or 
less wide, but without knowing the actual number. 

Some. physiologists, however, like -Duchesne of 
Boulogne, foresaw the necessity of controlling the 
number of intermissions or successive passages of 
current for each second of time. Duchesne with 
this view arranged a pendulum whose balance 


marking half-seconds gave him either one interrup- . 


tion per second, or two, at will. The metronome 
and Masson wheel were also employed for the same 
purpose, but, as will be easily seen, the principal 
defects of these various systems were that they gave 
too restricted a field of variation, were too costly, 
and were not portable. 

Dr. Onimus wishing to observe the influence of 
slow or rapid intermissions upon the movements of 
the heart and upon the muscular contractility in 
certain cases of paralysis, applied to M. Trouvé : 
and the following is a description of the portable 
apparatus they devised. 

This induction apparatus (Fig. 1) consists of a 
den coil independent of the secondary coils, a 

rouvé “inversion” battery, various accessories for 
_ use in electro-therapeutics, and a special interrupter 
which is the principal part of the apparatus and 
forms the subject of this communication. 

The interrupter (Fig. 2) is composed of a cylinder 


* From La Nature. 


divided longitudinally into twenty parts ; each sec- 
tion is furnished on the circumference with a certain 
number of stops or pegs, the number of which in- 
creases in arithmetical progression, £e., the first 
section has one; the second, two; the twentieth, 
twenty. 

The cylinder is moved by a clockwork, the speed 
of which is regulated by a variable governor or fly, 
so that the desired number of turns per second can 
be given to the cylinder. A stylus can be shifted 
along the cylinder and so placed in contact with the 
different sets of stops, and thus the current be 
broken as many times as there are stops. 

Suppose the stylus to occupy the first section, 
where there is but one stop; if the cylinder turns 
but once per second the current will be broken each 
second ; and if it be made to occupy each section 
successively there will be 2, 3 . . . 20 interruptions 
per second. 

Giving the cylinder a speed of 1, 2, 3, 4, 5, &c., turns 
per second, the number of stops will have to be 
multiplied by the number of turns, and thus is ob- 
tained with great precision any number of contacts 
from one to one hundred, and in a given time a 
given number of interruptions can be produced. 

As during the rotation of the cylinder it would be 
impossible to read the divisions, and so to place the 
stylus at the right section, a small ivory scale, also 
divided into twenty parts, is placed parallel to the 
cylinder, and in connection with the stylus is a 
small pointer, which is brought over the section 
required to produce the number of breaks desired. 

We must now explain how M. Trouvé succeeds 


in making the currents equal in duration, whatever . 


the number, in a giventime. This equality, in the 
duration of the current, is of special importance ; 
without it one could not effect a comparison be- 
tween results which varied with the variations of 
their sources. 

For this purpose the style E (fig. 3) plays between 
two contacts, A B, of platinum, placed one over the 
other on a plate of ebonite. These contacts are put 
in circuit at will by means of a helical spring. It 
will be seen that if the upper contact B, is in the cir- 
cuit, the current will be set up when the style is 
raised by a stop on the cylinder c, and will cease 
directly the stop is passed. Now, as all the stops 
have the same speed, and as the style and the spring 
D are invariable, it follows that the time of raising 


the style remains invariable whatever the number — 


of contacts for each revolution. The same thing 
holds good for the duration of each current. 

It is otherwise when the circuit is made through 
the contact a, for the current passes during the 
whole revolution of the cylinder if the style is 
placed over the first division, one second for 
example, whilst if placed over the twentieth divi- 
sion the duration of each current is only one- 
twentieth of a second. In a word, the duration 
varies with the number of intermissions, as is the 
case with ordinary interrupters. It follows from 
what we have said that in order to produce a suc- 
cession of induced currents rigorously equal, which 
can only be attained with this apparatus, the circuit 
must be completed by contact B; if made through 
contact A, a constant current periodically interrupted 
on induced currents of variable duration may be 
attained. 

The two binding screws, 1 and 2, are so arranged 
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as to place the patient and the interrupter in the | the geometrical principle that a perpendicular is 
circuit of a battery giving constant and continuous | shorter than any oblique line. It comprises :—An 
currents. It is only necessary to start the inter- | armature mounted on a vertical pivot, on which 
dx to produce the intermissions. metallic prolongations are affixed so as to consider- 
. Trouvé uses this machine also to determine | ably lessen the number of its oscillations, or to 
the proper number of vibrations to be made by the | double or quadruple them, as will presently be seen. 
contact maker of any Ruhmkorff coil to give the A strip of platinum placed parallel to the armature 
maximum effect. In this case the contacts, instead | like the usual contact spring in ordinary tremblers ; 
of being made with the metal points a, B, are made |; this spring being in contact with the armature onl 
in a mercury-cup, as in the Foucault interrupter. at its free end, so as to bear no weight, forms wi 
If the figure (3) be examined closely it will be | the armature the most sensitive trembler known ; at 
seen that the contacts of the style E with A, B, are | the same time, the instrument is capable of bearing 
sliding-contacts and are made tangentially, and that | considerable rough usage without damage. 


consequently the opening and closing of the current A vertical pivot placed a little beyond the centre 
are made instantaneously and without variable | of the trembler, and free to rotate on its axis half a 
pressures, conditions most favourable to the produc- | circumference, carries at its upper extremity a 
tion of induced currents, and clean, well-defined | needle moving over a graduated arc, and at its 
muscular shocks. centre a platinum tooth, both pointing in the same 


The latter are obtained from terminals 5 and 6; | direction. The latter can thus be made to occupy 
from 6 and 7, the extra-currents; and from 5 and 7, | any desired position by being turned to the right or 
both together. M. Trouvé wishing to endow the | left. It will readily be seen that the more it is 
medical profession with an apparatus fulfilling the | turned from a perpendicular to the trembler the 
above conditions, but which should be within the | greater will be the journey performed by the latter, 
reach of all as regards price and size, presented to | and, consequently, the oscillations of greater dura- 
the Academy of Medicine, through Professor Gar- | tion. If it be turned parallel to the trembler no con- 
arret, the apparatus we now proceed to describe | tact is made, and the apparatus is at rest. Placing 
(Fig. 4). The following is the note drawn up by | the needle at the first graduation, where contact 
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Fig. 5. 
the learned professor himself for the Academy’s | commences, the trembler armed with its lengthening 
report, 5th June, 1877. pieces performs one oscillation or intermittance per 


“M. Gararret presents, on behalf of M. Trouvé, a | second; at the second division, two oscillations, 
new induction apparatus intended for medical prac- | and so on, the numbers increasing until the tooth 
tice ; this apparatus attains a considerable degree | is at right angles. SES 
of perfection. Removing the lengthening pieces, which have 

“Tt is highly important in therapeutics to be able | been adjusted to double and quadruple the time of 
to control the number of induced currents emitted. | an oscillation, the numbers shown on the arc are 
Hitherto but one machine has accomplished this | to be multiplied ET 
end, viz., the regulator of MM. Trouvé and Onimus, Intermittances of the following rates can thus be 
which we have on a former occasion presented to | obtained: 1,2,3. . . . 10;2,4,6. . . . 20; 


the Academy. But this apparatus is very costly | 4, 8, 12. . ‘40 
and can scarcely be employed elsewhere than in the The figures inscribed on the graduated limb are 
physician’s laboratory. previously determined experimentally by M. Trouvé 


“ By a very simple arrangement, M. Trouvé has | by means of a small chronograph and registering 
constructed a regulator which enables.the prac- | apparatus, specially constructed for this purpose. _ 
titioner to vary at will and with great exactness the The service capable of being rendered to experi- 
number of induced currents between 3 and 56 per | mental physiology by the two sets of apparatus above 
second. This new regulator is very portable and | described is self-evident; precision and method 
easily handled ; its price does not exceed 30 francs. | are imported into the application of the current ; 
“Tt can also be employed in searching for bullets | the number of intermissions necessary to pro- 
in gun-shot wounds. In practice, therefore, it may | duce tetanus of each muscle, stoppage of the heart, 
replace the large regulator of MM. Trouvé and | &c., can be instantaneously determined. They also 
Onimus, as also the electric wound-explorer of M. | enable the synchronism to be established between 
Trouvé, presented to the Academy in 1867.” intermittence of currents and the normal physiolo- 
This new apparatus is remarkable for the arrange- | gical functions of the principal organs of animal life, 
ment and simplicity of the interrupter, which in this | the heart, lungs, &c., so that in cases of asphyxia the 
case is of special construction, and in which its | best effects may be obtained. 
author has associated the law of the pendulum with MM. Legros and Onimus, in their work entitle 
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Traite d'électricité Médicale, after pointing out that 


in certain phenomena of the heart and respiratory 


organs rapid intermittence is more prejudicial than 
intensity of current, suggest that if the happy idea 
of Hallé and Sue, of placing electrical apparatus at 
stations for the assistance of the drowned were car- 
ried out, apparatus of the nature of those here de- 


‘scribed should be employed; for by limiting the 


number of possible intermittences, they could be 
employed without danger even by unskilled hands. 


HICKLEY’S TELEPHONE. 


In the TELEGRAPHIC JOURNAL for October I, we 
illustrated the American “Crown Telephone” of 
Mr. Phelps; a form which appears to have been in- 
dependently and priorly invented in England by Mr. 
Hickley, a mechanician. From the accompanying 
diagrams it will be seen that the principle is th 
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same in both of these instruments. Phelp's being 
a double form of Hickley’s, one set of the like 
poles of the magnets centres on the soft iron pole 
piece being inserted in the coil and the other set 
connected to the soft iron diaphragm. The articula- 
tion is strong and distinct, although the instrument 


is small, as will be seen from the figures which are 
full-size. Larger: forms are also sold. Messrs, 
M. Jackson and Co., Manufacturers of Scientific 
Apparatus, Barbican, are the sellers of Hickley’s 
Patent Telephone. 


THE PHONIC WHEEL OF M. PAUL DE 
LA COUR. 


THE most simple form of the phonic wheel is that 
shown by the figure. It consists of a toothed wheel of 
soft iron turning around an axis, so that the teeth 
pass very close, but without touching, to the pole of 
an electro-magnet. If a phono-electric current— 
that is, a current of which the force is a periodic 
function of time—is caused to pass through the 
electro-magnet, so that the pole exerts a periodic 
series of attractions on the tooth nearest to it, then 
the wheel will be in stable equilibrium not only 
when it is at rest, but also when it turns at certain 
definite speeds. This is particularly the case when 
one magnetic pulse succeeds the foregoing one 
in the time that the circumference of the wheel has 
turned a distance equal to one tooth. 7 

If a series of pulsations, obtained by means of a 
tuning-fork provided with a make and break arrange- 
ment on one of its prongs, be caused to pass through 
the electro-magnet E and the wheel w be set in motion, 
then, as soon as the rate of this rotation becomes such 
that a tooth passes the pole of the magnet at each 


pulsation, the motion will continue, and will be 
uniform as long as the pulsations pass through the 
magnet. 

If the wheel, whilst in a state of motion, has a 
tendency given it to accelerate or retard its motion, 
such, for instance, as would be given it by a weight 
attached to a cord wound round its axle, then if this 
retarding or accelerating force does not exceéd a 
certain limit, the rate of rotation will not be altered. 
The reason of this is that when the wheel tends to 
be accelerated in its motion, the teeth tend to pass 
beyond the pole of the magnet at the moment a 
pulsation is being transmitted through the latter, 
but when this is the case a direct backward pull 
will be exerted on the teeth as they pass beyond the 
pole, and so the acceleration is retarded and the 
speed continued uniform. If the force acting on 
the wheel is such as to retard its motion, then the 
action of the magnet will evidently be such as to 
give a direct forward pull to each tooth. M. Paul 
la Cour has succeeded in causing a phonic wheel to 
mdintain its uniform rate of rotation when acted 
upon by an accelerating or retarding force of one 
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kilogramme-metre-minute. This property of the 
phonic wheel would render it useful for several 
purposes. Thus, by means of such a wheel, the 
synchronous uniform motion ofclockworktrains, such 
as is required for astronomical purposes, and also 
for several forms of telegraphic apparatus, could be 
obtained with great facility. 

By attaching a phonic wheel to an indicator, which 
would enable its rate of rotation to be ascertained, 
and by providing any sonorous body, whose rate of 
vibration is required, with a contact arrangement 
in circuit with the electro magnet of the wheel and 
a battery, the rate at which this body vibrates can 
evidently be readily ascertained. 

Besides the regular motion—that is, the motion 
when one tooth passes the pole of the magnet for 
each magnetic pulsation—the phonic wheel will 
turn with a uniform motion at certain other rates ; 
thus it will keep in uniform motion when the velo- 
city is such that one tooth passes the pole of the 
magnet for every two magnetic pulsations. Again, 
the uniform motion may be obtained when the rate 
of rotation is #, 4, à, } that of the regular motion. 
The power of the wheel to resist external forces is 
not so great under such conditions as it is in the 
case of regular motion. The case is the same if the 
rate of rotation is greater than the regular motion. 


ELECTRIC LIGHTING. 


Gas versus STEAM ENGINESs.—It is significant of the 
set which public opinion has now taken on the subject 
of gas v. electric lighting, that the Gas Light and Coke 
Company have decided to apply to Parliament, merely 
for powers to enable the a dust to supply gas and 
apparatus for heating, cooking, ventilating and other 
pores and not for powers to adopt the electric 
ight. The fact may be taken as an indication that the 
gas companies have come to the conclusion that the 
electric light, though taking the larger illumination out 
of their hands, will not seriously affect the vast and 
more remunerative field of domestic lighting ; and that 
therefore they need not strain themselves to take up 
the electric light, but will be more profitably occupied 
in- developing the resources of gas now in their 
possession, so as to better its quality, and extend its 
sphere of usefulness, even to the point of making it 
minister to the electric light itself. That the Chartered 
Gas Company has not taken this course without first 
studying the question was evident, from the exhibition 
of the Siemens’ electric light, driven by a gas engine, 
which took place recently at the Company’s Offices, 
Horseferry Road, Westminster. One object of this 
exhibition was evidently to display the advantages of 
the gas engine as a motor for dynamo-electric machines 
over the steam engine. Mr. Sugg, the well-known gas 
engineer, there pointed out that whereas it took an 
hour to get up steam in a steam engine, in the gas 
engine the power was obtained as soon as the gas 
was turned on. In the case of a sudden fog, therefore, 
Or on any occasion when the light was required for a 
short time only, the gas engine would be suitable but 
the steam engine would not. The gas engine further 
possesses the advantage of accomodating itself to any 
Variation in the external resistance, whereas the 
governor of a steam engine is too slow for such a 
purpose in relation to the electric light. In using the 
gas engine for lighting a large space such as Billings- 


gate Market, Mr. Sugg proposed to have five 8 horse- 
power engines, each of which would drive two dynamo- 
electric machines, placed at any convenient distance 
apart not exceeding 300 yards, the engine being in the 
middle. But as no attempt is here made to subdivide 
the current, we must consider Mr. Sugg’s scheme as of 
very little real value, except from the gas maker’s point 
of view. As to the cost of electric lighting by the 
Otto silent gas engine, Mr. Sugg stated that the gas 
consumed, if burned in sutiable Argand burners, would 
yield a light equivalent to 1600 sperm candies, whereas 
the two electric lights obtained therefrom by Siemens’ 
system would amount to from 3000 to 4000 sperm 
candles; but as the latter had to be reduced from 50 
to 60 per cent, by glass shades, the effective light in 
both cases was about the same. Now, the Siemens’ 
machine employed to give this light would cost £70, 
and the two Siemens’ lamps £40, while the 8 horse- 
power gas engine would cost £260, making a total of 
£370. The carbons would cost 1d. per inch, and 
consume at the rate of four inches per hour per lamp. 
one attendant would suffice. Mr. Sugg then showed 
his visitors a comparison between the electric light and 
a 200 candle gas burner, from which he deduced that 
the electric light was three or four times as expensive, 
a result strongly at variance with other data. 

Epison’s LiGHT.—According to the Times New York 
correspondent, Edison subdivides the electric light by 
a main outgoing and returning wire of large size, con- 
nected by branch circuits, in which the lamps are placed. 
He means to find out the defects of this plan bya 
practical trial on a large scale at Menlo Park,-and he 
is now fitting up two 80 horse-power steam engines, 
machines, and lamps for the lighting of that village. 
His chief secret, however, is in the lamp, and the light 
can be turned up or down like gas. He is not positive 
as to the cost, but is confident it will be cheaper than 
gas in the United States, by from 2.25 to 4 dollars per 
1,000 feet. - 

SAWYER’S Licut.—Mr. Sawyer’s domestic carbon 
light is enclosed in glass tubes 7 inch high and 14 inch 
bulbous at the top, and filled with nitrogen and other 
gases. The carbon is 1 inch long by 1-16th inch 
diameter, held between thick carbon bars. The carbon 
is heated to 50,000° Fah., (?) and the heat generated 
within the tube is carried off by a thick coil of metal 
to a copper plate, and thence radiated into the air. The 
heat of the tube, however, only makes it feel warm to 
the touch. The mode of distribution is the same as 
Edison’s, and the flow of the current is regulated by a 
secret appliance. Each lamp is equal to rm sd jets 
or (in New York) to 75 candles. The resistance of his 
carbon burner is much greater than a platinum one, 
and Mr. Sawyer does not think he can light more than 
30 lamps with a 4 horse-power generating machine. The 
light has been taken up by the Electro-Dynamic Light 
Compiny of New York, and a public trial is forth- 
coming, the Hockhausen machine, which is said to be 
a trifle more powerful than the Wallace-Farmer, is to 
be used. The 30 lamps will produce a light equal to 
2,925 candles, at an expense of 35 cents an hour as 
compared with 1.68 dollars for the same in gaslight, 
Mr. Sawyer claims that his carbons are indestructible, 
and that one of his lamps has been lit for a month. 
The light can be moderated at will from a feeble glow 
to six times the intensity of the ordinary gas jet. A 
suitable current meter has been devised. 

Cost OF THE JABLOCHKOFF CANDLE.—Messrs. 
Wells & Co., have published the following details of 
the cost of their mode of lighting by Jablochkoff's candle 
in London. There are at present three kinds of dynamo- 
electric machines used with this process, viz., the four- 
light, six-light, and sixteen to twenty-light Gramme. 
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These machines can be driven by an expenditure of one 
horse-power per light; and the maintenance of an 
Otto gas engine for this purpose would be from 1d. to 
14d. per horse-power per hour, attendance not included. 
For a four-light machine the estimate is as follows 
(exclusive of brackets) :— 


Price of machine in London 
Price of each lamp with globe, sockets,&c. 10 0 o 
Insulated leading wire, per yard ... 


A four horse-power (nominal) steam-engine 

with boiler, exclusive of shaft and fixing, 

about sae dés ons 140 O O 
A four horse-power gas-engine 

Probably the whole cost of providing a four-light 
apparatus, including engines, brackets, and the services 
of a skilled engineer for a short time, to give intructions 
in its use, would amount to about £400; but a special 
estimate is in all cases necessary. The cost of the 
candles is 8d. each (lasting one and a half hours) or 54d. 
per hour. In calculating the total cost of the light as 
compared with gaslight, an allowance for interest on 
capital, and about 10 per cent. for depreciation, must 
be made, but it is obvious that a similar allowance for. 
depreciation should be made in respect to gas fittings. 

Cost OF THE WERDERMANN LIGHTS.—From a two 
horse-power Gramme machine Mr. Werdermann obtains 


a light of 320 candle power from a rod carbon 4 


millimetres thick. This light can, we believe, be 
installed for £75. Each carbon can be procured a 


= long, costs one franc, and will last from 12 to 15 
ours. 


Correspondence. 


SOURCE OF SOUND IN THE TELEPHONE. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—I have seen with pleasure in the last number of 
your Journal that Mr. Fleeming Jenkin is of the same 
opinion with myself on the theory of the telephone, 
and that he has shown, as I have also done, that the 
effects produced in this marvellous instrument are 
much more complex than was believed at first, and 
that he maintains this in spite of the most evident 
proofs of certain savants who keep always to the 


classic science of the commencement of the century, 


and who do not believe it to be susceptible of progress. 

I must remark, however, that Mr. Fleeming Jenkin, 
in speaking of ¢wo voices being heard in the telephone, 
that of the magnet being the feeblest, reasons as if the 
two effects were distinct, and not the result of effects 
of magnetic increase determined at the end of the 
magnet by the action of the diaphragm. These effects 
of increase are considerable since the magnetic force 
increases and multiplies itself. For the most feeble 
sounds from the bar magnet take place when it acts 
alone, and they are most strong if they can be heard 
separately from those of the diaphragm. 

As to the sounds from the diaphragm itself, I have 
always believed that although they may result from 
the effects of magnetization and demagnetization, 
determined by the magnetic variations of the magnet, 
they may equally result from attractive effects at the 
moment these effects are produced, which evidently 
take place when voltaic currents are employed ; but I 


have always believed, and still believe, that with the . 


feeble currents which are produced in the ordinary Bell 


telephones, these attractive effects are mil, and the 
sounds produced are due to an effect analogous to that 
which takes place in the magnet itself. The sounds 

roduced by the wire on the bobbins, which Mr. Fleeming 
Jenkin considers as added to those in question, have 

een already pointed out by M. Rosseti, and considered 
by M. Luvini to add to the reproduction of the sounds 
in the telephone. M. Luvini has even given them as 
coinpleting my theory, and I am glad to see that Mr. 
Fleeming Jenkin still further agrees with us upon this 
question, 

As to the fourth source of sound that this savant has 
observed, I agree entirely with him, although I have 
not made any experiments in this direction, but his 
reasons appear rational, 


Accept, Sir, the assurances, etc., 


M. DU MONCEL. 
Paris, Nov. 10, 1878. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—Will you allow me to correct your otherwise 
accurate notice of my case which appeared in the last 
number of your journal. You state that Sir William 
Thomson and Professor Fleeming Jenkin tried my 
telegraph instruments, and that after I expressed my 
“ dissatisfaction with this trial, alleging that the referees 
did not keep to the terms agreed upon, a further 
trial was suggested by Mr. $enkin.” This is an error. 
The letter of reference set forth “ that any fault of detail 


| was to be reported to me to give me an opportunity of 


overcoming it before a final report was made.” Hence 
what followed, which I will extract from a letter sent by 
my solicitors to the Post Office, but which has never 
received any attention :— ; 

“On 26th July, 1872, Professor Jenkin made a 
preliminary report addressed to both parties to the 
reference, which contains this passage :— 

is very desirab'e that an automatic Wheatstone's 
sender should be arranged to send slips with actual 
messages, so that they may be recorded by Mr. 
Herring’s instrument. No trials can be quite 
satisfactory which do not exclude the imperfections 
of sending.’ 

“We find among the papers in this case the 
following minute :— | 

“Nov. 18, 1872. Write to Mr. Fleeming Jenkin 
with reference to his preliminary report on Mr. 
Herring’s telegraph instrument, and request to be 
informed whether he is still of opinion that the depart- 
ment should make, at its own cost,an automatic sender 
for the purpose of further testing Mr. Herring's 
instrument. F. I. S.’ 

“ We also find that Professor Jenkin wrote to Mr. 
Scudamore as follows : 

‘+ In answer to your letter of the 18th, I beg leave to 
say that I think it unnecessary that an automatic sender 
should be made by the department unless the officers of 
the department think it desirable.’ 

“This letter of Professor Jenkin is manifestly 
inconsistent with the rules which govern the conduct of 
referees, and with the ordinary principles of justice, and 
it is necessarily fatal to the assumption of ‘a full and 
fair trial’ which you would draw from the names of the 
referees. It comes to this, that one of the referees 
writes to one of the parties to the reference to inquire 
whether that party thinks it ‘desirable’ that a step 
should be taken which the referee had previously 
declared ‘very desirable’ for a satisfactory trial. In 
effect, the referee applies to one of the parties for 
directions as to the method of proceeding in the 
reference. 
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“A reference thus conducted would be an absurdity, 
and its result must be nugatory, and accordingly we 
find that Mr. Scudamore was sensible at the time that 
tt ie more would be necessary to a satisfactory 
trial, 

“ On 19th December, 1872— | 

“Mr. Scudamore promised that if Mr. Herring 
wished a further trial of the instrument after Messrs. 
Thomson and Jenkin had made their report he would 
give his consent.’ 

“We have before us Mr. Herring’s memorandum of 
his interview with Mr. Scudamore on that day, and 
Mr. Scudamore’s letter of the next day, admitting 
that that memorandum ‘is accurate as far as it goes.’ ” 

From this point the department has habitually broken 
its promises, It has never asked the referees to meet, 
although it induced me to engage and to pay two 
eminent scientific men to meet Sir William Thomson 
and Mr. Jenkin at the proposed trial. It obtained 
possession of my instruments, however, by a written 
assurance that it intended to proceed with the trial. It 
has never assigned any reason for thus acting, nor has 
it replied to my application to be reimbursed for the 
consequent loss of my time and money. It has even 
neglected to deal with my petition for redress, although 
such petition has been referred to it by the Sovereign, 

I am, Sir, your obedient servant, 
RICHARD HERRING. 
27, St. Mary’s Road, Canonbury, 
November roth, 1878. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


Sir,—In your issue of 1st inst., Mr, Fahie observes 
“the values of À and B were wrongly given on page 
86, as 39 and 1461, instead of A | and 1459°22. 
Taking these figures it will be seen that 


B 1192°83 1459°22 
the error here is therefore only apparent.”’ 
Now 


0‘0279 
and the error is only apparent, but 
00266, 
1461 
and therefore that discrepancy which I pointed out, 
although slight, did exist. 

I am glad to find from Mr. Fahie’s explanation that 
he was quite correct about the “ strength of the signal,” 
which I confused with the ‘strength of the current.” It 
It is a pity Mr. Fahie did not show by figures how his 
results were obtained. To be strictly correct, the total 
resistance in circuit in such instance must be taken into 
consideration. With a and B = 39 and 1461 respectively, 
which values are more convenient for calculation, it 
will be found that (1) when both keys are at rest cur- 
rents through each relay may be represented by 138. 
(2) When one key is depressed 

Current through relay of same station = 136 
” ” » Other ,, = 83 
(3) When both keys are depressed 
Current through each relay = 80. 

Mr. Fahie declares that duplex working would be im- 
possible if the current in the home relay were reduced 
where the key is depressed. This is not the case, for it 
is only necessary to adjust the relay, so that this cur- 
rent shall not work it, but that any still weaker current 
shall. 

I am, Sir, yours truly, 


H. A. W. FANSHAWE., 
"16th November, 1878. 


Hotes. 


THE TELEPHONE.—M. Bosscha, a German physicist, 
finds that the plate of a Bell telephone has a bodily 
motion under the influence of the sonorous currents, a 
result which agrees with that obtained by the research 
of Prof. Hughes, which we give on another page. M. 
Bosscha measures the displacement of the centre of the 
plate to be 34'3 thousands of a millimetre for a current 
of one weber strength. The least displacement of the 
plate which is capable of yielding audible sounds is 2°5 
thousinds of a millimetre or about 5}, of the wave 
length of yellow light. | : 


Epison’s carbon telephone was recently tried 
between London and Norwich on a circuit very noisy 
with the induced currents from busy lines alongside ; 
but conversation was carried on successfully when the 
voice was lowered a little below the ordinary tone, 


Epison states that he has invented a non-magnetic 
telephone receiver which gives out sounds as loud as 
the original ones or even louder. 


Apropos of the announcement that Edison’s carbon 
telephone had been recently tried successfully over a 
line 750 miles long, Mr. A. Scott states in the Times 
that Mr. Willoughby Smith obtained distinct results 
with Bell’s telephone through a resistance equivalent 
to 125,000 miles of telegraph line. This is an interest- 
ing fact in itself, but laboratory resistance should not be 
compared in this way with actual telegraph lines, 


THE Microphone has been successfully employed 
as a thief-catcher by an Indian officer, who suspected 
some of his coolies of oil stealing. A microphone 
among the oil jars enabled him by a telephone to hear 
the marauder at work, and to capture him in the act 
of filching the oil. 


WE have seen and heard a receiving microphone 
belonging to Prof. Hughes which gives very striking 
effects. The voice heard from it is so natural and like 
the speaker’s, that we at first believed we were overhear- 
ing the speaker, until assured of the contrary by with- 
drawing the little instrument from the ear. The 

eculiar timbre of telephone plates is entirely absent 
rom its tones. This microphone was a hammer and 
anvil form made of pointed pee of crystalline coke 
and fixed on the diaphragm of a small tambour, 


THE ELecrric Licut.—We have received the 
prospectus of the British Electric Light Company, 
Limited, formed for the purpose of supplying the 
electric light as an illuminator or for applyin 
electricity for other purposes, The capital is 
£100,000, divided into 10,000 shares of £10 each, and 
the liability of shareholders is limited to the 
amount of their shares. The first issue will consist of 
4,000 shares, and it is not intended to offer the shares 
to the general public. The first object of the Company 
is to acquire an exclusive license for the United 
Kingdom, under Gramme’s patent, for producing 
electric currents, and an arrangement will be made for 
the purpose with Messrs. Ball & Co., Limited (the sole 
agents for Grammes’ machines hitherto in England). 
The first outlay of the company will comprise the 
purchase money for the license (exclusive of a royalt 
on each machine), and the compensation to Ball & Co., 
for relinquishing their agency, making a total of 


£14,250. To this sum must be added the legal and 
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other expenses necessary for the formation of a 
company. Among the names associated with this 
company we notice Mr. E. J. Reed, C.B., Mr. Latimer 
Clark, and Sir Charles Bright. Theelectrical engineer 
is M. Radcliffe Ward, and the London office is in 
Broadway Chambers. 


WE have also received the prospectus of the National 
Electric Light Corporation, Limited. The primary 
object of this Company is to supply the Rapieff Electric 
Light. The capital is £500,000 divided into 50,000 
shares of £10 each, and the first issue will consist of 
25,000 shares. The liability of shareholders is 
limited to the amount of their shares. The Company 
intend working the patents of M. John Rapieff, and any 
improvements thereon, or other inventions for a like 
purpose, and they also include other applications of 
electricity besides lighting, within their scope. Accord- 
ing to the contracts entered into, M. Rapieff has 
received from the Company £25,000 and 5,000 fully 
paid-up shares for his patent. Mr. A. J. Otway, M.P., 
director of the Submarine Telegraph Company, is 
Chairman of the Board of Directors, and Mr. E. J. 
Reed, C.B., will join the board on his return from 
Japan. The manager is Mr. Applegarth, C.E., and the 
electricians are M. John Rapieff, and M. Alexander 
Lineff, assistant. 


THE Sun Etectric Licht Company have acquired 
several patents, one of which is for a flexible carbon 
wick, the advantage of which is that a length of it can 
be stowed in the lamp and manipulated like an ordinary 
wick, 


A REGULAR course of telegraphic engineering studies 
has been established this session at University College, 
London. 


THE Telegraphic Museum, established by M. 
Stephan, the director of German telegraphs, has been 
opened to the public in Berlin. It is comprised in two 
large halls of the General Post Office there. 


DivisiBILITY OF THE ELECTRIC LIGHT.—In a series 
of communications to our contemporary, Engineering, 
Professor S. P. Thomson, of Bristol, deduces from 
dynamical principles, “that any system of subdividing 
the light by branching the circuit, is disastrous from 
an economical point of view: because, when the 
external resistance of the circuit is thus diminished, 
the increased relative amount of unavoidable internal 
resistance causes a waste of energy which more than 
balances the ‘dynamic economy’ of having in the arc 
so large a percentage of rays which can affect the eye.” 
This waste of energy takes the form of heat within the 
battery or other source. Experiments on the resistance 
of the larger electric arcs, given by Lontin, Rapieff, 
and Werdermann’s systems, with currents of different 
strengths from dynamo-electric machines, together 
with estimates of the relative intensities of the light, 
are at present a great desideratum. The results of 
Professors Ayrton and Perry are an interesting con- 
tribution to this subject, but they were obtained by the 
use of a battery, not a dynamo-machine, and their chief 
merit lies in pointing out that the larger researches we 
have indicated are required. 


THE Liverpool Corporation have decided to apply to 
Parliament next Session, for powers to light Liverpool 
and other places within their rule, by means of 
electricity. ‘they also desire the right of taking over 
the works of the existing gas companies, and extending 
the supply of gas for gas engines and cooking purposes. 


THE central transept of the Crystal Palace is bein 
lighted by the Sun Electric Light Company, A small 


Gramme machine, driven by a 12 horse-power semi. 


portable Ruston and Proctor steam engine, is employed 
to yield the current; and the lamps are to be on 
Harrison's plan. 


Tue Liverpool Street Railway Station is to be 
lighted by Wallace-Farmer electric 
enclosed in clear glass globes, and elevated 20 feet 
above the platforms. When the electric light is well 
elevated, it should be provided with a reflector to throw 
the radiance down, otherwise much of it is lost in the 
upper air. 


Tue Alexandra Dock Company of New Port, South 
Wales, have decided to use the electric light to 
illuminate part of their docks, in order to carry on 
their coal shipments with greater ease by night, 


At.the Royal Academy on November 21, Professor 
Barff lectured on the kinds of light best suited to the 
lighting of studios and picture galleries. He illus- 
trated his lecture with the electric light, in whose 
favour he decided. 


An Electric Light Company, to produce light, heat, 
and power, has been formed in New York, with a 
capital of 300,000 dollars. Mr. Edison is one of the 
promotors, 


FooTBALL matches and political speeches, by electric 
pe pase mures to come off; and many different kinds 
of manufactories are being provided with it. The 
large tobacco factory of Messrs. Cope Bros. and Co., 
Liverpool, has been lit by Jablochkoff’s candles. In his 
speech at the celebration of the event, Mr. Maccabe 
(another theatrical manager who has been attracted by 
the electric light) rather aptly said, that what the public 
wanted was to get electric candles at the same price as 
ordinary dips, and to light them up as easily. It is in 
the cigar room where several hundred females are 
employed making cigars, that the chief advantage of 
the light will be felt. It will render the room brighter 
and cooler, and make it possible to select the tobacco 
leaves according to their varieties of shade and 
fineness, 


Tue long-expected trial of Jablochkoff’s system at 


Billingsgate has come off, and some of the fish dealers 
were disappointed with it. 
have been obtained by having more lamps than 16 to 
replace 700 gas jets. 


Ir is said that Sir William Armstrong and Co., at their 


Elswick Works, Newcastle, are making a large engine 


for use in connection with the Edison electric light. 
Sir William has also lit his picture gallery at Craigside, 
his estate near Newcastle-on-Tyne, by a Siemens’ 
lamp. The current is obtained from a Siemens’ 
machine and turbine, placed at the source of power, a 
waterfall one and a half miles from the house, Gene- 
rated at the fall, the current is conveyed all that 
distance in an underground cable, and it has been 
found necessary to employ a return wire. By means of 
an electric motor, Sir William also intends to apply the 
electric energy to sundry domestic purposes. 


THE famous engineer, M. Krupp, has introduced an 
electric lamp of his own construction at his steel works, 
Essen, in Prussia. The regularity of the current is 
maintained by a fan revolving in mercury, and the 
carbons are arranged vertically one over the other. 
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The light is said to be one-third cheaper than gas 
light, which there costs about the same as it does here. 


One of the ingenious notions which seem to enrich 
even the commonest talk of Mr. Edison, is that of 
having hand electric lights which can be moved about, 
the current being conveyed to the wick along wires 
enclosed in a flexible cord. In this electric cresset 
there will be neither oil nor dripping, but probably 


tripping. 


WE are somewhat surprised that the gas critics of 
the electric light have not put forward the belief that 
the wire for the electric lights will be a source of 
danger to the community by “attracting” lightning 
strokes into every house. Nor does it seem to have 
occurred to electricians themselves that some kind of 
domestic lightning protector may be necessary to 
guard the circuits. Current meters and lightning 
protectors are subsidiary inventions which will be 
required, 


A NOTABLE suggestion is made by ‘‘ Photophilus ” 
in the Photographic News. It is to light the reading- 
room, and, perhaps also the library, of the British 
museum by the electric light. Owing to the destructive 
effects of oil and gas lighting on books, and the danger 
of fire, the reading-room is not opened after dark, 
thus preventing students from using the library after 
their working hours in winter, the reading season. It 
appears to us that Mr. Werdermann’s system is well 
adapted for the purpose. Until Mr. Edison’s plan is 
publicly exhibited there may be a certain reluctance to 
take up other systems, although Mr. Werdermann’s is 
well suited to light both the British Museum and the 
Albert Hall, 


DirFrusinG Licut sy SteEAM.—The powers of con- 
densed steam for diffusing light by reflection and 
emission after absorption, are well seen in the case of 
clouds and locomotives, and Herr Brandau, of Berlin, 
has patented a means of using it for artificial lighting. 
The steam passes through a glass globe exposed to the 
beams of the light source and diffuses a uniform 
brightness. Asa reflector for the electric light, this 
may prove useful. The white cloth reflector employed 
by Messrs, Siemens’ Bros., answers the same purpose. 


Pror. S. P. THomson will lecture on the Electric 
Light, before the working men of Bristol, on December 
13. Over 2,600 people attended his former lecture in 
the Colston Hall there. A fine opportunity for making 
a brilliant hit by lecturing on the subject awaits some 
of our electric expositors in London, Will not Prof. 
Tyndall, or Mr. W. H, Preece, or Prof. Barrett, favour 
us with a Royal Institution or South Kensington 
address on this important subject early this winter ? 
There has been no dearth of electric sensations of late ; 
but it must be admitted that the electric light is the 
most splendid of all the themes which Electricity can 


put into the hands of the scientific lecturer, 


THE following poetical trill is from th 


‘* Pity the poor deluded, 
On share-selling madly bent. 
Laugh at the dupes denuded 
Of interest 10 per cent. 
Envy the fortunate buyers, 
Free from panic and fright ; 
Honour the bold defiers 
Of Blinding Electric Light.” 


| Our versatile poet asks us in the same breath “ to pity,” 


and “‘ to laugh ” at the deluded shareholders. We are 
es — to keep these emotions for the bard 
imself, 


THE GLOW-WORMS AND THE FIRE-FLIES—A FABLE. 
—Once upon a time there was a colony of glow-worms 
who lived in a very dark wood; and the other small 
denizens of the wood, finding that they had such 
excellent lamps in their tails, were only too happy to let 
them form into a company to light up the recesses of 
the grove at night, and to pay them for their light. 
Only the night-hunting moth and the blind mole 
objected to such a course, so the glow-worms united 
themselves into a corporation and waxed fat on the 
taxes they levied for their light. But as they waxed 
fat, they found it more and more trouble to keep their 
tail-lights bright; nor did they wish to, for they were 
paid whether their lights were good or bad, and if a 
poor grub complained that he could hardly see to dig, 
they would straightway cut off his light altogether. At 
length this oppression became very irksome to the 
community, ond one day a grasshopper, who managed 
a company of performing ants, nt ç uired a good 
light for his theatre, brought over a fire-fly from a 
neighbouring garden and placed him in the midst of 
the lazy glow-worms. The brilliant light of the fire-fly 
quite cast thedingy glow-worms into the shade; but these 
bloated maggots only shrugged their shoulders, and 
said, ‘‘ That’s only one—and see how bright it is, it 
will blind you all,” then went to sleep again. Never- 
theless, more and more fire-flies came to the wood from 
the garden, and the glow-worms began to quicken up 
and get afraid that after all there might be something 
dangerous to them in these new lights. Things were 
in this state, when, one fine day, a gad-fly, an arrant 
gossip, and post-boy to the grove, suddenly brought 
the news that the ‘Great American Bug” 
was coming. The effect was indeed electrical—one 
half of the frightened glow-worms scampered off as 
fast as their legs would carry them, and the other half 
turned over on their backs and grew sick. But time 
passed and the Lightning Bug did not appear, so the 
glow-worms gradually took heart again and those that 
had run away came back, while those that had turned 
ill recovered their dignity, and all of them boasted as 
before. The gad-fly was denounced as a rogue, and the 
Lightning Bug was proved to be only a large Hum Bug, 
but for all that the fire-flies continue to arrive faster 
than ever, and the gad-fly swears that the Lightning 
Bug is on his way.— Will o’ the Wisp. | 


SUBMARINE QUADRUPLEx.—Dr. Alexander Muir- 
head, together with Mr, G. Kift Winter, the inventor of 
the closed circuit duplex system in use in India, and 
Mr. J.A Briggs, have invented improvements in duplex 
and quadruplex telegraphy, whereby the latter system 
can be applied to submarine cables. The patent des- 


cription was communicated from Madras, where Dr. 


Muirhead recently sojourned while duplexing the 
Madras to Penang Cable. 


SuBMARINE DupLex.—In reply to communication to 
the Times by Mr. Herring, Sir James Anderson states 
the Eastern Telegraph Company are now working 
Muirhead’s duplex system on the Marseilles-Malta 
section (825 miles) at the rate of 26 words per minute, 
whereas by simplex they only attain 15 words per 
minute. The increase of speed on all the sections from 
Malta to Bombay is at least 70 per cent. With regard 
to land lines, oP sag says that on the company’s 
line between London and Porthcurnow, a distance of 
320 miles, as many as 54 words per minute can be sent 
as against 25 by simplex, | 
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Pror. GRAHAM BELL is in America seeing to his 
patent case there. 


Mr. L. SCHWENDLER has returned to India, 


THE INTERNATIONAL AGENCY oF ELECTRICITY.— 
We are glad to learn that this project approaches 
realisation. Count Hallez d’Arros now announces that 
the scheme has been well received by the French and 
foreign press, and that a great number of constructors 
have offered to put their apparatus in the electrical 
museum to be formed. We have already avowed our 
goodwill to the project, and our wish to further it, and 
we should like to see some of our electrical makers 
assist in the enterprise. It will probably be with the 
Agence Internationale de l'électricité as with other things, 
when it has shown that it can achieve success unaided, 
it will receive plenty of support from abroad. Let it 
first establish a French nucleus and foreign aid will 
gtavitate to it. 


In the list of subjects set by the Institution of 
Civil Engineers for prize essays during next session, 
(1878—79) we observe the following : ‘“ Recent progress 
in telegraphy, with a notice of the theoretical and 
practical data on which that progress has been based ;” 
*’ The application of electricity to lighting purposes, con- 
trasted with the best systems of lighting at present in 
use ;” and ‘‘ The relative advantages of steam, heated 
air, gas, water, and electricity as the motive power in 
small engines,” 


At the Society of Arts, John Street, Adelphi, a 
papes on ‘ Electric Lighting ” will be read by Mr. Shool- 
red. The third course of Cantor lectures will be 
delivered by Mr. W. H. Preece, on ‘ Recent Advances in 
fs se the first lecture being given in April, 
1870. 


WE hear that the Edison-Preece microphonic affair 
is to be brought before the Chicago Electrical Society 
with a view to its being cleared up. 


ON an after January 1st, 1870, each word of a 
telegram between England and Germany will cost 
30 pf., without any restrictions as to number of words, 
route, or locality. | | 


THe Western Union Telegraph Company is again 
meeting with active rivalry in the Eastern States. The 
Central Union Telegraph is extending its Oswego and 
Syracuse line to New York, and is about to combine 
with the Continental Telegraph, which proposes to 
push out to the West as soon as possible, The tariff 
which the latter have adopted between New York and 
Philadelphia is 15 cents per message, although the 
charge over the Atlantic and Pacific line is only 10 
cents, Notwithstanding this discrepancy, the Conti- 
nental line is as busy as it can be, and three wires more 
are being erected. 


OVERHEAD wires are to be abolished in Philadelphia 
and underground wires are to be adopted. Experi- 
ments have been made at the National Tube Works, 
McKeesport, with the patent insulated core of Mr. H. 
Alberger, which we noted on June rst. Alberger’s 
cable is formed by enclosing a copper conductor in a 
glass tube within an iron tube, and heating the whole 
to red heat. The combination is then passed between 
rollers, which solidify it without crushing it. The core 
is made in 1oft. lengths, with convex ends, so that in 
jointing the pieces the conductors will first touch. The 
iron exterior will be enamelled before being laid for the 
sake of durability. It will be seen from our list that 
this core has just been patented in England, 


Hew Patents. 


4528. “Telephony.” H.J. HADDAN (communicated 
by G. Black and A. M. Rosebrugh). Dated Nov. 8. 


4529. ‘‘ Improvements in telephones and telephonic 
call mechanisms.” H. J. HADDAN (communicated by 
A. M. Rosebrugh). Dated Nov. 8. 


4553. “ An improved mode of manufacturing carbons 
for electrical purposes,” M. Gray. Dated Nov, g. 


4559. ‘“ Improvements in the arrangement of 
mechanism to be employed in connection with 
apparatus for producing light and heat by means of 
electricity.” C. Davis. Dated Nov. 11. 


4568. ‘Electric light apparatus.” J. MACKENZIE, 
Dated Nov. 11. 


573. ‘‘ Improvements in apparatus chiefly designed 
for the electro-deposition of metals and the production 
of light by electricity.” G. ZANNI. Dated Nov. 11. 


4575. ‘‘ Means or apparatus for electric lighting.” 
H. W. TyLer. Dated Nov. 12. 

4590. ‘Duplex and quadruplex telegraphy.” i: 
Muirhead, Junr. (communicated by A. Muirhead, J. A. 
Briggs, and G. K. Winter). Dated Nov. 12. 


4595. “Improved means and apparatus for 
enerating electric currents and an improved electric 
amp.” C.F. Hemnricus. Dated Nov. 13. 


4601, “Improvements in telegraph cables, and an 
improved mode of manufacturing the same, parts of 
which improvements are applicable to other purposes.” 
B. Hunt (communicated by M. H. Alberger and S. W. 
Petit). Dated Nov. 13. 


4611. “Methods of an apparatus for producing 
electric light, heat, or motive power, by means of 
electricity.” E. Epwarps and A. NoRMANDY. Dated 
Nov. 13. 


4626. ‘‘ Improvements in the means or apparatus for 
obtaining light by electricity, and distributing, 
regulating, and measuring the electric currents for the 
same.” St. G.L, Fox. Dated Nov. 14. 


4635. “Apparatus for dividing and distributing 
electric currents for lighting and . other purposes.” 
E. J. C. Wetcu. Dated Nov. 15. 


4645. ‘‘Improved means for obtaining electric 
light.” J. S. LezLar, W. Lapp, H. Epmunps., 


4646. “ Electric lamps.” J. S. LELLAR, W. Lapp, 
H. EpMUNDs. 


4662. ‘‘ Improvements in producing the electric light 
and in lamps applicable to that and other sources of 
illumination.” 1. T. SPRAGUE, . Dated Nov. 16. 


4671. Production, regulation, and distribution of 
electric and electro-calcic lights.” W. L. Scort. 
Dated Nov. 18. | 


4686. ‘‘ Improved means of tragudaltting electricity to 
great distances,” E.U, Parop. Dated Nov. 19. 


4689. ‘‘ Apparatus for producing the electric light.” 
E. J.C. Wetcu. Dated Nov. 19, 


4690. “ Improvements relating to electric regulators, 
lamps, or candles,” J. H, JoHNsTON (communicated 
by A. de Méritens), Dated Nov. 19. 


4693. ‘‘ Dividing the electric light and apparatus 
therefor.” A, RIEMENSCHNEIDER, F.S. CHRISTENSEN. 
Dated Nov. 19. 


4696. ‘Electric telegraph insulators.” 
CrIGHTON. Dated Nov. 19. 

4705. ‘An improved method or system of dis- 
tributing, dividing, regulating, controlling, and 
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measuring electric currents, in the practical application 

of the same to electric lighting and other useful 

J. F. CHEEsBRouGH (communicated by 
. E. Sawyer, and A. Man). Dated Nov, 19. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


656. Lamp Signals.” A.M.Sitper; Dated Feb- 
ruary 16, 1878. 2d. This consists in forming a 
lantern by which the light can be shrouded or dis- 
played at will, by closing or opening hinged doors, 
Void because complete specification not filed. 


17. “Electric Lamp.” R. A. KipzinG. Dated 
February 21, 1878. 6d, This consists in forming 
an electric lamp of four carbons, two meeting at their 
points at one level, and two others also meeting at 
their points at a somewhat higher level, and crossing 
the lower pair at right angles. . It will be seen that this 
lamp is similar to Rapieff’s, For supplying . fresh 
carbons, as those in the lamp become wasted, the 
casing containing each may be made like the cylinder. 
of a revolver, haying its chambers charged with carbons, 
a new carbon being brought into line as the old burns 
down. Tubular carbons are preferred as giving a more 
powerful arc. | 


719. “Galvanic Cells or Batteries’?  WiLLiAM 
SPARKES WILSON. Dated February 21. 6d. This 
consists in forming cells of three compartments, the 
inner one containing the positive pole carbon, the mid 
one containing nitrate of soda, binoxide of manganese, 
&c., and the outer containing the negative element, 
zinc, À solution of sulphuric acid is employed as the 
liquid. Lumps of chalk are also placed in the outer 
compartment, 


759. “Telegraph Cables.” F. Lampert. Dated 
February 23, 1878. 6d. This consists in protecting 
cables from toredo ravages or rusting, by sheathing it 
in the material called mineral wool, slag wool, or 
silicate cotton, with a suitable agglutinating material 


such as pitch, tar, oils, india-rubber, &c., capable of | 


resisting the action of water. The protection is 
applied either as an outer coating, or as a tape wound 
spirally round the core, or as ‘serving in lieu of the 
ordinary hemp serving. | 
767. Covering Telegraph Wires, &c.” HENRY 
Conrap!i (communicated by R. Wiebe, Wolgaste, 
Russia), Dated February 25, 1878. 2d. This consists 


in insulating wires, with a covering made from india- | 


rubber or caoutchouc, dissolved by throwing bisulphuret 
of carbon (C S,) over it, and is prepared in bottles with 
large necks, tightly stopped. The metals are sponged 
with this solution, and an hour after; they are sponged 
repeatedly with a second solution. This solution is 
made by taking gutta-percha, wool, tar, and rosin, and 
pouring bisulphuret of carbon over it, then mixing the 
result with the first india-rubber solution in the pro- 
portion of 4 to 1; then adding more bisulphuret of 
carbon. Not proceeded with. 


Proceedings of Societies. 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the ordinary general meeting of this Society, Nov. 
16th, Mr. ANDREW JAMIESON, C.E., read a Paper on 
“Cable Grappling and Cable Lifting.” After reviewing 
the various kinds of accidents which produce faults in 
submarine cables, and classifying them into faults by 


abrasion, anchors, teredo, deterioration of core, and 
lightning, Mr. Jamieson described the process of 
grappling and lifting cables. He pointed out that the 
present mode of stoppering a cable when it has been 
raised up to the bows on the grapnel is unsatisfactory : 
a man having to bé lowered to cut it with a saw: and 
also siggested that improvements might be made in 
mark buoys. At: present these buoys are lit by 
a lamp attached to the pole of the: baoy by a boat's 
crew, a clumsy, and in rough weather, a dangerous 
mode, Captain Collison’s ‘buoy, which is lit by gas 
compressed to 10 atmospheres within the buoy itself 
has been recently ttied during gales at sea; and had 
kept alight for twenty-two days and nights; the 
light being visible four miles by the glass, and two by 
the naked eye. This buoy, Mr. Jamieson thought, was 
worthy of trial... It may be mentioned that in the 
discussion which followed the paper, Mr. W. H. Preece 
related that he had seen a buoy off Sandy Hook which 
compressed air as it rose and. sank on the swell, and 
gave out a powerful whistle. Mr. Jamieson then came 
to the subjéct of grapnels, and after describing the 
ordinary grapnel, the centipede and Lambert grapnels, 
he gave a detailed account of the grapnel with hinged 
flukes, invented by himself and Mr. W. F. King. The 


7 à 
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special advantage of this grapnelisthat in moving over 
the bottom should the prongs or flukes encounter a rock, 
they will not bebroken off as in the case of the ordinary 
and centipede ps will bend backward until they 
relievethemselves from theobstruction, whenthe grapnel 
is freed. On the other hand, should the cable be caught 
it will fall into the hollow between the stem and 
shorter flukes, where it will be retained. The figure 
represents a section through this form of grapnel, 
where 1 is the stem and 10 is the shackle; 2 is a 
hollow cast iron box, containing a stout spiral spring 6; 
4, 4, are the moveable flukes, long and pointed, turning 
round pivots 7, 7; 8,8 are the shorter flukes which 


‘retain the cable 18, when it is caught, although the 
longer flukes 4, 4, miay be bent back. The flukes 4, 4, 
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are prevented from going back too far by a knuckle 16 
on their inner ends. The springs 5, 5, are designed to 
help in retaining the cable on the shorter flukes, but 
we believe that in the newest forms of the instrument 
their use has been abandoned as unnecessary. The 
stem is screwed into the boss and jammed by the nut 
14. By means of the ring and screw 11 and 12,a 
weight or drag chain can be attached to the bottom of 
the grapnel. A moveable washer or piston 13, caps 
the lower end of the spiral spring and acts as a buffer 
for it ; the knuckles 16, on the inner ends of the flukes 
4, 4 PE on the buffer as they turn inwards, while 
the flukes are being bent outwards by the rock. As 
soon as the flukes have been turned sufficiently far 
back to escape the impediment, the force of the spring 
throws the flukes into their original position with 
respect to the stem, In figure 2 also, A and B are 
the blades of shears turning round fulcrum c and p, 
so that when the cable presses upon them the blades 
close on it and sever it. Mr. Jamieson does not fit 
these shears to the grapnel ordinarily, and in his 
communication to the society of Telegraphic Engineers, 
he did not describe them; but if successful in their 
operation, there are cases of cable grappling in which 
they might be serviceable. The merit claimed for 
Jamieson’s grapnel is that it saves the expense of 
renewing the broken flukes of centipede grapnels. Sir 
Charles Bright, in the discussion which followed the 
paper, enquired of Mr. Jamieson its price as compared 
with the centipede grapnel. Mr. Jamieson replied that 
his grapnel cost £50, whereas the centipede cost from 
410 to £15. Jamieson’s grapnel has been success- 
fully tried in practice both on the Brazilian and on 
the Eastern Telegraph Company’s Cables, 


PHYSICAL SOCIETY. 
AT the meeting on Saturday the oth November, Prof. 


' G. C. Foster, Vice-President, and afterwards Prof. 


W. G. Apams, President, in the Chair. 

The following candidate was elected a member of 
the society :—Sir Frederick Elliot. 

Prof. W. G. ApAms explained a simple appliance 
made by Mr. S.C. Tisley, for exhibiting the coloured 
bands due to interference with thick plates. The bands 
due to regular reflection and refraction were produced 
by two thick plates nearly parallel to each other, and 
fixed in a brass box with rectangular apertures on its 
flat faces so that the light fell on the first plate at an 
angle of 60°. The elliptical interference bands due to 
the scattering or diffusion of light at a point on the 
front surface of one of the plates, were shown by means 
of a precisely analogous arrangement, except that the 
inclinations of the plates to each other was somewhat 
greater ; in this case, the interference bands formed by 
regular reflection and refraction fall in another direction, 
so that they are not received by the eye. Prof. Adams 
pointed out that this instrument would form a con- 
venient means of obtaining polarized light in cases 
where the length of a Nicol’s prism is objectionable. 

Prof. BARRETT described and exhibited Edison’s 
Micro-tasimeter, which we illustrated in our last 
number. 

The carbon telephone, described in our issue of April 
15th of this year, was then shewn, and its principle 
described. Prof. Barrett stated that according to 
Prescott’s work on “The Telephone,” the carbon 
telephone had been used successfully on the same 
wire, conveying quadruplex messages, and his own 
experience of the carbon telephone enabled him to 
state that the instrument worked, though feebly, when 
the line wire was broken, the fractured ends being near 
to but not touching each other. No other telegraphic 


instrument he had tried was able to transmit through 
such a circuit. 

Mr. ADaAMs, the assistant of Mr. Edison, was present 
at the Physical Society’s meeting, and exhibited a 
complete transmitting apparatus, with call, &c.; and 
when he spoke to the carbon telephone in a distant 
part of the building, exclamations were audible to the 
entire meeting. | 

Mr. Edison has also recently invented a new form of 
receiver, more delicate than that employed in these ex. 
periments, No magnet is employed, and the volume 
of sound is largely increased. 

M. Lapp afterwards showed several forms of electric 
lamps, arranged so as to render clockwork unnecessary, 


At the ordinary general meeting of the society on 
Saturday, Nov. 23, Professor W. E. AYRTON read a 
Paper by himself and Prof. Perry, on “ The music of 
Colour and Visible Motion.” Prof, Ayrton, after alluding 
to the fact that in Japan and China the art of postur. 
ing and dumb show is cultivated to a high 5 
roducing emotions in the native auditors, which it 
ails to do in the Europeans, and seems to take the 
place there which our opera does here, went on to say 
that he believed that in the far distant future the 
western nations would cultivate this hitherto neglected 
side of their zsthetical natures, and develope a new 
emotional art. It was well known that moving bodies 
and changing colours produce an emotional effect on 
spectators. Theeastern nations had cultivated this to 
a high degree, but the western nations had cultivated 
the emotional art of music instead. Professors Pe 
and Ayrton, in order to inaugurate a science of this 
new art had invented a machine which gave changing 
harmonic motions to a visible body, and varied the 
colours of the background against which it was seen. 
A drawing of this machine was exhibited. It con- 
sisted of a revolving barrel curiously cut so as to give 
certain movements to levers, which actuated the visible 
body. They claimed that this was the first machine of 
its kind, the first musical instrument of the new 
emotional art. A variety of such instruments could be 
designed to give a variety of effects; and it might be 
possible for a whole city to watch the fleeting display 
projected upon the clouds above them or upon a screen. 
Dr. ScHuUSTER also described his new method for ad- 
justing the collimator of a spectroscope for parallel 
rays of different refrangibility, by looking through 
the telescope and turning the prism round. When 
only one focus is observed the collimator is properly 
adjusted. 


General Science Columns. 


THE ELEMENTS NOT ELEMENTARY.— Mr. Norman 
Lockyer, reasoning on the results of a long series of 
comparisons of the spectra of different elements, has 
arrived at the conclusion that the elements are really 
composite bodies. This has long been suspected by 
chemists, but Mr. Lockyer believes that he has proved 
it. His opinion is that all the elements are com- 
posed of one elementary substance—hydrogen—under 
different degrees of concentration. Thus the nebulæ 
being intensely hot, are formed solely of hydrogen, the 
sun being a body middling cool, contains many varieties 
of “elements,” and the earth, a mass cooler still, 
contains a greater number of different materials still. 
Mr. Lockyer will shortly communicate his alleged dis- 
covery to the Royal Society. 
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“ PHILLIPPIUM” is the name given to a new metal 
whose oxide was discovered by M. Delafontaine. It 
has been discovered in the mineral gadolinite, in which 
the reported new metal mosandrum was found. It 
will be remembered that M. Delafontaine questioned 
the existence of mosandrum, and judged it to be 
terbium. The same chemist has discovered another 


metal, which he calls ‘ decipium,” in North Carolinian 
Amarskite, 


“KERITE,” a kind of artificial caoutchouc, is the 
invention of Mr. Day of New York, and is made as 
follows :—To produce 100 parts by weight of Kerite, 
27 parts of cotton. oil, and 30 parts of oil-tar are 
heated together in a cauldron for several hours, at a 
temperature of about 150°C. After this has been done, 
30 parts of linseed oil, 12 parts of sulphur, and 5 of 
ordinary wax or of solid paraffine are added. The 
whole is then heated for five or six hours, at a 
temperature under 150° C. to prevent carbonisation. It 
is then allowed to cool, and is moulded into blocks 
convenient for future purposes. The price is about 
one-third of the natural caoutchouc. Mr. Day received 
honourable mention for Kerite insulated telegraph core, 
exhibited at the Paris Exhibition. . 


It is proposed to make Paris a seaport town by 
deepening the Seine from the sea upwards; and it is 
calculated that, if no extraordinary difficulties are 
encountered, the bed of that river could be sufficiently 
deepened in four or five years to allow vessels of 800 
tons to get as far as the capital. This alteration, says 
Engineering, would allow the French to compete with 
foreign coal, 


An ALLOTROPIC MODIFICATION OF CopPER.— 
M. Schutzenberger communicates the following facts 
in evidence of an allotropic form of copper yielded by 
electrolysis of certain copper solution. He took an 
electrolysing bath, made of a solution of one hundred 

arts of acetate of copper in ten of water, and boiled 
or some minutes to expel acetic acid and render it 
slightly basic. The battery employed was two Bunsen 
or three Daniell elements, of medium size, so as to 
avoid all elevation of temperature in the bath. The 
negative electrode platinum is placed parallel to the 
Eee electrode copper in the bath, at a distance of 
rom three to four centimetres, The dimensions of 
the platinum electrode should bea little less than those 
of the copper. In these circumstances the face of the 
platinum electrode is covered with a layer of allotropic 
copper, whilst the copper electrode opposite receives a 
much thinner deposit of ordinary copper. If the 
negative electrode is notably thicker than the positive, 
the modified copper deposit is placed opposite the 
latter, and is encased with ordinary copper. In this 
way can be obtained simultaneously, and side by side, 
two kinds of copper, which by their characteristics are 
quite distinct. The allotropic copper takes the form 
of plates with a metallic lustre, a roughened surface on 
the free side, and a polished surface on the side next 
the platinum plate. If the operation is sufficiently 
prolonged, it forms at the inferior angles and at the 
borders of the negative electrode some beautiful 
arborescences, directed towards the positive plate, 
whose branches, ramifying like those of a tree, some- 
times attain a length of several centimetres before they 
break off by their own weight. The allotropic copper 
is less red than the ordinary, and approaches the 
colour of certain bronzes. The plates are easily 
detached from the negative electrode after being 
washed with boiling water and dried in a vacuum at 
the ordinary temperature. They are broken up, entirely 


deprived of malleability, and reduced to an impalpable 
powder, like sulphur, by braying them in an agate 
mortar, The density of this form of copper has not 
yet been exactly measured, it being always mixed with 
from five to ten per cent. of oxide, of which the origin 
is explained by the extreme oxidisability of the 
allotropic copper. The specific gravity is, however, 
rg near y 8 or 8:2, while that of ordinary copper 
is 0°9. 

The plates washed with boiling water and exposed 
moist to the air, oxidise on the surface very rapidly, 
acquiring beautiful tints, and after a few minutes taking 
a deep indigo blue colour. In ærated water at 50° or 
60° C., and in acold solution of basic acetate of copper, 
the oxidation is instantaneous ; and the electrolysis of 
a bath of basic acetate only furnishes at the beginnin 
some deposits very rich in oxide; it is only at the en 
of a certain time when the bath has become almost 
neutral, that the operation goes on regularly. 

Allotropic copper exposed to the contact of the air 
as a dry powder and at ordinary temperature, becomes 
black at the end of a short time, and changes into 
copper oxide, soluble in cold dilute sulphuric acid, 

The way in which it behaves in pure nitric acid, 
diluted with six times its weight in cold water, is 
characteristic. Its surface, if it be oxidised, soon 
brightens, and then the metal is immediately attacked 
with disengagement of nitric protoxide almost pure, 
covering itself at the same time with a coating of 
olive black, of which the composition is as yet un- 
determined. Ordinary copper is hardly attacked at all 
by azotic acid, diluted 10 per cent., and with more 
concentrated acid, the nitric bioxide is chiefl 
given off, but without the blackening of the metal. 
Plates are sometimes obtained which give, on dissolu- 
tion, a dilute nitric acid, mixtures of protoxide and 


‘bioxide ( to # N? O for 4 to 4 N O); it is easy to 


make sure that they are formed of a mixture of the 
two coppers. This effect takes place when the bath is 
warmed during electrolysis, or if it is acid. Allotropic 
copper is converted into ordinary copper by the action 
of heat in prolonged contact with a dilute solution of 
sulphuric acid. On one occasion, M. Schutzenberger 
found a considerable mass of allotropic copper in a 
powdery state and dried in a vacuum, to become 
suddenly transformed into ordinary copper, with a 
notable disengagement of heat at the instant of its 
return into the air. Incipient oxidation might be a 
determining cause of the phenomenon, but it cannot 
explain the notable discharge of heat, for the metallic 
aspect of the powder had not changed, and ge Oe 
did not reveal much more oxygen after than before 
(about 1 per cent). 

' Heated to 100° C. in the vacuum or carbonic acid 
the allotropic copper does not give off hydrogen. 
The difference of physical properties ought not there- 
fore to be attributed to the presence of a hydrate 
of copper or occluded hydrogen, and is only to be 
explained by the existence of a special modification of 
the copper, susceptible of being oxidised cold, and 
yielding bioxide of copper, and of dissolving and 
blackening in very dilute nitric acid. It is probable 
that this modification corresponds to the copper of 
cupric salts. In changing into ordinary copper it gives 
out heat, and furnishes by oxidation cuprous oxide 
before passing to the state of cupric oxide. 


INDIA-RUBBER.—On the upper as well as the lower 
waters of the Amazon, there is a growing dearth of 
rubber, owing to the pernicious system of trading intro- 
duced by the Para rubber merchants, and also to the 
ill,treatment of the ceringa trees by the collectors. The 
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credit system, fostered by the merchants, makes the 
Indians improvident, and dishonest Indians neglect their 
engagements, The rubber supply is consequently 
deficient and inferior, and the trees too severely drained 
of juice. The Brazilian Government are, however, 
about to correct this abuse. _ 


 Cneap Licut.—A Master of Arts, Cambridge, in- 
forms us that he witnessed recently at Brighton a dial 
rendered luminous by a phosphorescent substance, 
which absorbed the sunlight and emitted it again after 
the departure of the orb of day, ‘‘ May we not,” he 
asks, ‘‘ expect to see, on this principle, a luminous dial 
over every door in London ?” There is here no question 
as in the case of electricity v. gas, of the comparative 
cost, the solar rays shining, as Perdita says, on all 
alike. I am reminded of a saying of the Roman philo- 
sopher, Pliny the younger—“ Mihi multum cogitante 
persuasit Natura nihil incredibile esse existimem de illa.” 
These luminous dials are probably an application of 
Balmain’s patent, No. 4152, 1877, for luminous paints, 
Luminous house numbers would be a small but service- 
able application of the process, which we would suggest 
to Mr. Balmain. Another is luminous backs for public 
seats in parks, &c., thus obviating Dr. Lacomme’s 
electrical apparatus for the same end. This mode of 
illumination is in a state of very feeble infancy ; but 
what with the advance of chemistry and physics, we 
do not know how important it may become. We may 
be yet enabled to store the elusive radiant energy of 
solar and electric light or heat just as we can now store 
up chemical, mechanical, and electrical energy. 
| 
LIGHTNING ROD CONFERENCE. 

IN response to an invitation issued by the Meteoro- 
logical Society, a Lightning Rod Conference will be 
held shortly under the presidency of Mr. C. Brooke, 
F.R.S. The following gentlemen have been nomi- 
nated as delegates by the several societies, viz. :— 

RoyAL INSTITUTE OF BRITISH ARCHITECTS.—J. 
Whichcord, Esq., F.S.A., Vice-President; Prof. 

SOCIETY OF TELEGRAPH ENGINEERS.—J. Latimer 
Clark, Esq., M.I.C.E., Past President ; W. H. Preece, 
Esq., M.I.C.E., Vice-President. 

PuysicaL SOCIETY.—Prof. W. G. Adams, F.R.S., 


President; Prof. G. Carey Foster, F.R.S., Past 
President. 

METEOROLOGICAL SOCIETY.—C. Brooke, Eszq,, 
F.R.S., Past President ; E. E. Dymond, Esq. ; Gy 
Symons, Esq., F.R.S., Secretary. 

The Secretary to the Conference will be Mr. G, 
J. Symons. | 


On November 15th, the Western and Brazilian Tele. 
graph Company notified that telegraphic communica. 
tion by cable had been restored between Bahia and 
Rio de oe 

The Great Northern Telegraph Company also gave 
notification on the 14th inst, of the repair of their 
cable between Nagasaki and Shanghai, messages being 
again received for all stations in China as well as 
Japan, 

The following are the late quotations of telegraphs :— 
Anglo-American, Limited, 593-60; Ditto, Preferred, 
854-863; Ditto, Deferred, 341-353; Black Sea, Limited, 
2-3 ; Brazilian Submarine, Limited, 63-6 ; Cuba, Limited, 
8-85; Cuba, Limited, 10 per cent. Preference, 153-153; 
Direct Spanish, Limited, 2-24; Direct Spanish, 10 per 
cent, Preference, g¢-104; Direct United States Cable, 
Limited, 1877, 12$-12$ ; Eastern, Limited, 73-73% ; Eastern, 
6 per cent. Debentures repayable October, 1883, 103-106; 
Eastern $ per cent. Debentures repayable August, 1887, 
99-101 ; Eastern, 6 per cent. Preference, 101-114 ; Eastern 
Extension, Australasian and China Limited, 7-73; Eastern 
Extension, 6 per cent. Debenture, repayable February, 1891, 
104-107; German Union Telegraph and Trust, 8-84; 
Globe Telegraph and Trust, Limited, 4§-53; Globe, 6 
per cent. Preference, 101-103; Great Northern, 7$-8}; 
Indo-European, Limited, 20-21; Mediterranean Ex. 
tension, Limited, 23-3; Mediterranean Extension, 8 
per cent. Preference, 83-9}; Reuter’s, Limited, 93-10}; 
Submarine, .215-220; Submarine Scrip, 13-2; West 
India and Panama, Limited, 19-2; Ditto, 6 per 
cent. First Preference, 73-81; Ditto, ditto, Second 
Preference, 73-8; Western. and Brazilian, Limited, 
2$-3; Ditto, 6 per cent. Debentures “ A,” 90-94, Ditto, 
ditto, ditto, “‘B,”” 84-88; Western Union of U.S. 7 per 
cent., 1 Mortgage (Building) Bonds; 114-118; Ditto, 6 
per cent. Sterling Bonds, 100-102; Telegraph Construction 
and Maintenance, Limited, 291-301; Ditto, 6 per cent. 
Bonds, 100-103 ; Ditto, Second Bonus Trust Certificates, 


24-3; India Rubber Co., 29-30. 


TRAFFIC RECEIPTS. 


PA 
* | 
October, 1878 «+ | 54,150 | 13,138 | 2,800 | 1,107 18,050 41,678 | 23,393 | 19,737 | … … 10,689 | 2,750 | ... … 5,143 
October, 1877 49,510 | 11,387 | 2,933 014 13,486 | 37,402 | 21,388 | 21,210 | … … 10,823 | 2,225 | 10,037 | 4,563 
Increase | 4640 | 2,752 | … 200 | | ove 580 
Decrease ... one 000.000 À, pes 000 À ene 1,473 | | 134 cee cee | | 


* Estimated. 


& Not published. 


(The figures in this Table are as accurate as it is in our power to make them, but we do not guarantee their correctness.) 
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EDWARD PATERSON, 
ELECTERICIAN, 
| 3, BEDFORD COURT, COVENT GARDEN... ... 
TERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, £5 ss. 
Ke APPARATUS FOR SCIENCE SCHOOLS AND LECTURE PURPOSES. 
| TUBBS.—Purchasers of more than £2 value of these can see them tested 


Telephones, Telephone Calls, Telephone Wires, Electric Bellis, Indicators, and Pushes, 
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TRIC LAMP for Hire. 


PROFESSOR 8. P. THOMSON’S LANTERN SLIDE GALVANOMETER, 20s. 
New Illustrated Catalogue of 60 pages, post free 6 stamps. : 


.. 


ZANNI & BRIDGER, 
MAGNETIC AND ELECTRIC TELEGRAPH WORKS 


1, JAMES STREET, OLD STREET, LONDON, E.C. 


Magneto-Electric Bell Pulls, entirely = 

_ dispensing with the use of battery; very 
useful for Private Houses for ringing from 
House to Stable ; for Ship’s Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success with the Telephone, 


Magneto and Electric Alphabetical 
. Dial Instrument, 


Patent Morse Instrument to work 
without Battery. 


Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Improvements. | 
CONSULTING ELECTRICIAN—G. ZANNI. 
Liberal Discount to Trade. 


 ZANNI. 
SOLE PATENTEE 


Bellpull for Block System. 
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8. C. TISLEY & CO., OPTICIANS, 


172, BROMPTON ROAD, 5.W. (close to South Kensington Museum), 


An Instrument for Observing the Colour-Figures of Liquid Films under the action of Sonorous Vibrations. Being a visible | 


demonstration of the Vibratory and Molecular Motion of a Telephone Plate. 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive Pamphlet, &c., in Cardboard Box, ros. 6d. 


The MICROPHONE, which renders the tread of a Fly equal to that of an Elephant, and makes the ticking of a 
Watch audible at 100 miles distance, price ros. 


_ TELEPHONIC ELECTRICITY. All Materials supplied for experimental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and Description of the Harmonograph, Post Free, 2d. 


ELECTRIC AND GALVANIC APPARATUS. 


EVERY DESCRIPTION OF CHEMICAL AND SCIENTIFIC APPARATUS & CHEMICALS. 


M. JACKSON & Co. 


(J. ORME & H. M. CAPNER), 
MANUFACTURERS & IMPORTERS TO THE TRADE. 


Price ‘Lists, with Illustrations and Terms, 3d. and 1s, each; 
will be sent Post Free on gicmews s (Enclose Business Card 
for Trade Terms.) 


65, BARBICAN, LONDON. 


gat 


ELECTRIC HOUSE BELLS. 


BURGLAR DETECTORS. FIRE ALARMS. 
Electric Bells on the best system from 8s. 6d. each. 


INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINA 
PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free, 
“ MESSRS ARCHBUTT, TESTIMONIAL. 4 ee RUGBY, May, 1878." 


‘“ Your Electric Burglar Detectors fitted in my house last month have already proved efficient.” 


PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 Cell Battery and Instructions, 13s, 


Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per dozen. Double Line Wire 
1s. 6d. per dozen yards. Silk Cord. Switches, &c., &c. Telephone Signal Transmitters, 10s. 64. each. 


The Tourist’s Friend :—A PEDOMETER, registering distance walked, price 16s., post free in Great 
Britain and Ireland. 


8, BRIDGE STREET, WESTMINSTER, S.W. 
FACING THE HOUSES OF PARLIAMENT. 


PHOTOGRAPHY 


DEFT PROCESS) 


Previous Knowledge not necessary. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides, 
for Plates 4¢ by 3%. Lens, Patent Feu Stand, Chemical Laboratory, 
and every requisite. 


Price Complete, £8 8s. 
THE SAME SET FOR PICTURES 5 x 4, £9 Qs. 


Practical Instruction Free. 
Sensitive Plates, 2s. 6d. per doz. 


WRATTEN & WAINWRIGHT 
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M. SADLEHE, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE] | 


Se universally used by the Medical Profession, | 

MANUFACTURER OF 

Electrical, Galvanic, Magnetic, Chemical, Photographie, 
and Pneumatic Apparatus. 

Electric Bells and Indicators of every description. 


For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use, | 
19, ASTON STREET, BIRMINGHAM, 


THE EUROPEAN MAIL 


Is the leading Title of Eight totally distinct Papers, circulating as follows :— 


EDITION. No. of Issues Annually. 
; throughout the West:Indies, Central America, Mexico, Chili, Peru, &e. : ... bos 24 
: - South Africa, St. Helena, Ascension, eee 52 
56 MER North America, 1e. the United States, Canadian ‘Dominion, British America, | 
2: où the Brazils and River Plate, Azores, 24 
» the Bast, x, India, Barmah, China, qu “Ceylon, ‘Penang, Singapore, | 
| Siam, Sumatra, ava, Borneo slands, Mauritius, &c. ~~... sve 12 


Total TE 


Each Raition of THE EUROPEAN MAIL contains every item of intelligence from Mail to Mail, specially affecting the 
country or colony. for which it is published, with am exhaustive resume of Home and: Contigental Politics; Science, Art, and 
social News, together with a retrospect of Commercial transactions in Great Britain and on the Continent, thereby rendering 
it at once the highest commercial authority, the most complete N ewspaper despatched from Ængland, and the best medium 
for the insertion of Advertisements of all desiring to cultivate trade in all Foreign and Colonial Markets, 


Advertisements inserted in the Series come under the notice of the reading public of the whole civilised world. 


Specimen Copy of any Edition, with particulars of Subscription of Tariff for Advertisements, forwarded on application 
to THE PUBLISHER. 


THE EUROPEAN MAIL, Colonial Buildings, Cannon St, London, E.C, 


NATURE, ‘for September 26th, 1878. 


| CONTENTS. 
Tas Surekmotaz GéoLocr or Lan- | OUR ASTRONOMICAL 
CASHIRE.—-PROF. W,. Bovp DAWEINS, F.R.S. . The Intra-Mercurial Planet. “Variable Stars. 
SCIENTIFIC HORTICULTURE. The Meteor of December | 
Our B00K SHELF : MR, THOMAs Grup; FRS, | 
Ansted's Elements of Physiography.” — Mr, THOMAS BELT, 
i Cazin’s ‘' La Spectroscopie,”’ | | ON THE NATURE ‘Or - VIBRATORY MOTIONS.—PROF, 
» LETTERS TO THE EDITOR : — | | Maver. ( With /ilustrations,) | 
Sun-spots and Rainfall.—c. MELDRUM, F. RS, NOTES, - 
“Sun-spots and Weather.—Frep. CHAMBERS. THE Figure AND SIZE OF THE ÉARTE / With 
The Norwegian Arctic : Expedition. —J. Gwyn dlustration.} 
| On tue PRECESSION OF À ViScous SPHEROID.—G. H, 
| Albinisim in. Birds. —Epwarp BALFouR ; W, Lyate. DARWIN, M.A. / With IUHastration 
Hearing of Insects." —W. L. DupLey, M.D. | NATURAL SCIENCE in HUNGARY in the LASER 
The Meteor Showe of Andromedes I. —W, FP; DENNING. PUBLISHERS’ ANNOUNCEMENTS... 
‘The Znological Record.—P. P. C. Horr. “4 UNIVERSITY AND EDUCATIONAL 
Barth Pillers.. JAMES MIDGLEY.. | SCIENTIFIC SERIALS, 
Indian Building Timber.—R. BENSON. SOCIETIES. AND ACADEMIES. 
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CONTRACTS | jor the SUPPLY, CONSTRUCTION, sd MAINTENANCE of TELEGRAPH 


AND 


27, GREAT GEORGE STREET, WESTMINSTER, 


~ Contractors for the Erection and Complete Equipment of Lines” off 
Telegraph, and for the Supply of Telegraph Stores. | 
MANUFACTURERS OF IRON POLES AND TELEGRAPH WIRE: 


ALSO OF EVERY DESCRIPTION OF 
TELEGRAPH INSTRUMENTS AND APPARATUS. 


WW. M. WARDEN, of ‘the late Firm of Warden, Muirhead and Clark. 


WALTER. HALL, 
INSULA TED WIRE MANUFA CTURER, | 


For Telephones, and every description of Telegraphic Apparatus. 


Silk and Cotton Covered Copper Wires, suitable for every tind of Electrical Instrument. German Silver Wires for Resist 
ance “Coils. Coilsfor Electric Bells. Needle and other Instruments Wound and. Tested to-order. India-Rubber, Guttaal 
Perchh, and other kinds of Insulated Wire requisite in fitting up Electric Bells for domestic and other purposes. Telegrc pm 
Cables for Submarine, Subterranean and Atrial Telegraphs, Mines and Gunnery Experiments; also for Naval ant Engiii 
peering: purposes. Ebonite, Tissue, Gutta-Percha, Paraffin. India-Rubber and Shell-Lac Varnishes, &o., supplied. 


Works: Mansfield Street, Southwark, SE. City Office & Warehouses : 10, Love Lane, Wood Btreët, 2.4 


‘INDIA “RUBBER, GUTTA- PERCHA, AND TELEGRAPH § 
WORKS COMPANY, LIMITED, . 


Offices and “Warehouses: 106 & 100, CANNON ST. LONDON, ECS | 
| Works: Silvertown, Essex; Persan Beaumont, France. | 1 by 


TELEGRAPH ENGINEERS AND MANUFACTURERS 


CABLES. Submariné, Sübiérraneañ) And Aerial. 
WIRE. India-Rubber and Gu ta-Percha Covered in all gauges. | 


INSTRUMENTS." Morse” Inkers, Single Needle, Wrhentstone's Alphabetical, Preeces & Walkers system of 
Semaphore” Biock"’ Instruments, Bells, Resistance Coils, Sir W. Themson’s and other | 


Galvanometers, Condensers, Testing Instruments, &c. | | 


FOR GREAT BRITAIN, IRELAND, SND THE 
COLONINS OF THE CELEBRATED LECLANCHE BATTERY, which Hess 
received the most favourable reports from Telegraph Engineers, and is in general use on Englisitg 
and Continental Railways, As a Battery for all Telegraphic purposes it is undoubtedly PR 
ii other kinds of Batteries also manufactured. Ebonite Cells, Carbon Plates, &¢. | 


‘hy Lectanché MEDICAL Battery ts the aad Medical Battery of the day. 
INSULATORS.—Ebonite, Porcelain, Brownware, &e. | 
‘MANUFACTURERS OF THE MOST Improveo Apparatus ror RAILWAY BLOCK-SIGNALLING. 
TERS "LIGHT" INDICATORS, AND WALKERS 
: GUARD” COMMUNICATOR: 
STORES AND APPABATUSB OF EVERY DRSORIPTION. 


| | -FTOBPEDO APPARATUS. 
| INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limit) are 
mar ers Complete System of Torpedoes. for Harbour and Coast Defence, and. of the 
SILVERTOWN ‘PATENT FIRING BATTERY, : 
Be A Consiént Battery for Mining and Blasting Purposes. 
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